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A M a la r i a  S u rv e y  of th e  
DENISON DAM RESERVOIR: 
LAKE TEXOMA
IN T R O D U C T IO N

M a l a r i a  has  long been a f a m i l i a r  d i s ­
e a s e  i n  c e r t a i n  p a r t s  o f  t h e  Lower Red 
R i v e r  V a l l e y .  T h e r e f o r e ,  i n  1944 some 
a n x i e t y  was m a n i f e s t e d  by  s e v e r a l  p u b l i c  
h e a l t h  a g e n c i e s  w i th  r e g a r d  t o  t h e  p o s ­
s i b l e  m a l a r i a  h a z a r d  i n v o l v e d  by t h e  
c r e a t i o n  o f  Lake lexoma.  Co nsequ en t ly ,  a 
p r e l i m i n a r y  A n o p h e l e s  s u r v e y  was made 
i n  a p o r t i o n  o f  th e  Lake Texoma a r e a  in 
September  1944 by t h e  Oklahoma S t a t e  De­
p a r t m e n t  o f  H e a l t h .  The r e s u l t s  of  t h i s  
s u r v e y  f u r t h e r  e m p h a s i z e d  t h e  n eed  f o r  
an i n t e n s i v e  m a l a r i a  s t u d y  o f  the e n t i r e  
r e s e r v o i r  a r e a .

M a l a r i a  C o n t r o l  in  War Areas  a t  t h e  t e r ­
m i n a t i o n  o f  t h e  s t u dy .

L O C A T IO N  AND P U R P O S E S  
OF THE WATER CONTROL P R O J E C T

Denison Dam i s  l o c a t e d  on t h e  Red R i v ­
e r ,  a p p r o x i m a t e l y  l i v e  m i l e s  n o r t h w e s t  
of  Denison,  Texas,  j u s t  be low t h s  c o n f l u ­
enc e  o f  t h e  Red and W as h i t a  r i v e r s .  The 
r e s e r v o i r ,  Lake  Texoma, w i t h  a maximum 
a r e a  of 145,500 ac re s  a t  f l ood pool  e l e v a ­
t i o n  ( 6 4 0 ) , 1 and a t  normal pool e l e v a t i o n  
(617) an a r e a  o f  95 ,000 a c r e s ,  i s  one of  
th e  l a r g e s t  a r t i f i c i a l  l a k e s  in  the  Uni ted

A c o n f e r e n c e  t o  d i s c u s s  the  p o t e n t i a l  
m a l a r i a  h a z a r d  on Lake  Texoma was h e l d  
a t  th e  D i s t r i c t  E n g i n e e r  O f f i c e  i n  D e n i ­
s o n ,  T e x a s ,  on  M a r c h  24 ,  1945 .  R e p r e ­
s e n t a t i v e s  o f  t h e  f o l l o w i n g  a g e n c i e s  
a t t e n d e d  t h i s  m e e t i n g :  t h e  C o r p s  o f
E n g i n e e r s ,  t h e  U. S.  P u b l i c  h e a l t h  S e r ­
v i c e ,  t h e  F i s h  an d W i l d l i f e  S e r v i c e ,  
th e  N a t i o n a l  P a r k  S e r v i c e ,  and the  s t a t e  
h e a l t h  d e p a r t m e n t s  o f  O k l a h o m a  a nd  
T e x a s .

At t h i s  c o n f e r e n c e  t h e  f o l l o w i n g  
d e c i s i o n s  w e r e  r e a c h e d :  ( 1 )  t h a t  t h e  
C o r p s  o f  E n g i n e e r s  w o u l d  r e q u e s t  t h e  
U. S .  P u b l i c  H e a l t h  S e r v i c e ,  o f f i c e  o f  
M a l a r i a  C o n t r o l  i n  War A r e a s ,  t o  u n d e r ­
t a k e  an i n t e n s i v e  m a l a r i a  s u r v e y  o f  t h e  
Lake Texoma a r e a  t o  be f i n a n c e d  j o i n t l y  
by th e  Corps  o f  E n g i n e e r s  and th e  P u b l i c  
H e a l t h  S e r v i c e ,  (2)  t h a t  the  s t a t e  h e a l t h  
d e p a r t m e n t s  o f  Oklahoma and T e x a s ,  and 
t h e  h e a l t h  d e p a r t m e n t s  o f  t h e  c o u n t i e s  
a d j a c e n t  t o  t h e  r e s e r v o i r  would  a s s i s t  
w i t h  t h i s  s u r v e y ;  and  ( 3 )  t h a t  a com­
p l e t e  r e p o r t  wo u ld  be s u b m i t t e d  t o  t h e  
C o r p s  o f  E n g i n e e r s  by  t h e  o f f i c e  o f
1. A l l  el  eva t  ions ar e  r e f e r r e d  to mean sea-  l e v e l  datum.

S t a t e s .  At normal pool  e l e v a t i o n  the  lake  
e x t e n d s  44 m i l e s  up th e  Red R i v e r  and 29 
m i l e s  up the  W a sh i t a  R i v e r .  Lake Texoma 
i s  l o c a t e d  in  Grayson and Cooke c o u n t i e s ,  
Texas ,  and in  Bryan,  M a r s h a l l ,  J o h n s to n ,  
and Love c o u n t i e s ,  Oklahoma.

The C o r p s  o f  E n g i n e e r s  b e g a n  c o n ­
s t r u c t i o n  o f  t h e  p r o j e c t  i n  1938,  and 
r e g u l a t e d  s t o r a g e  was s t a r t e d  on Oct ob er  
31,  1943.  Ihe  p r o j e c t  was  c o m p l e t e d  i n  
1944, and t h e  no rmal  p o o l  e l e v a t i o n  was 
r e a c h e d  i n  March  1945.

The  D e n i s o n  Dam p r o j e c t  h a s  b e e n  
d e v e l o p e d  p r i m a r i l y  f o r  f l o o d  c o n t r o l  
®nd f o r  t h e  p r o d u c t i o n  o f  h y d r o e l e c t r i c  
power .  The r o l l e d - f i l l  e a r t h e n  dam w i t h  
t h e  s p i l l w a y  c r e s t  a t  e l e v a t i o n  640 i s  
a p p r o x i m a t e l y  t h r e e  m i l e s  l o n g .  A c c o rd ­
i n g  t o  t h e  p r e s e n t  p l a n  o f  o p e r a t i o n  
t h e  s t o r a g e  c a p a c i t y  be t wee n  e l e v a t i o n s  
617 a n d  6 40 i s  u s e d  f o r  f l o o d  w a t e r  
a n d  t h e  w a t e r  b e t w e e n  e l e v a t i o n s  617 
a n d  590 i s  s t o r e d  f o r  u s e  i n  h y d r o ­
e l e c t r i c  p r o d u c t i o n .  H o w e v e r ,  i t  i s  
e x p e c t e d  t h a t  t h e  w a t e r  l e v e l  o f  t h e  
r e s e r v o i r  w i l l  be  m a i n t a i n e d  a t  t h e
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(above) Figure 2. Steep shore l i ne  on Texas s ide of r e s e rv o i r .

n o r m a l  p o o l  e l e v a t i o n  o f  617 d u r i n g  
mos t  o f  t h e  y e a r .  Owing to  t h e  u n i f o r m  
d i s t r i b u  t i o n  o f  r a i n f a l l  t h r o u g h o u t  the 
y e a r  i n  t h i s  r e g i o n ,  t h e  volume o f  i n ­
f low i s  c o n s i d e r e d  s u f f i c i e n t  to  pr od uc e  
t h e  n e c e s s a r y  h y d r o e l e c t r i c  po w er  and 
a t  t h e  same t i m e  to  m a i n t a i n  a c o n s t a n t  
w a t e r - l e v e l  a t  a b o u t  6 1 7 .  S e c o n d a r y  
p u r p o s e s  f o r  t h e  r e s e r v o i r  i n c l u d e  t h e  
d e v e l o p m e n t  o f  c e r t a i n  a r e a s  f o r  r e c ­
r e a t i o n  and w i l d l i f e  ( F i g u r e  1) ,  by the  
N a t i o n a l  P a r k  S e r v i c e  and t h e  F i s h  and 
W i l d l i f e  S e r v i c e .
P H Y S I C A L  C H A R A C T E R I S T I C S  OF 
THE REG ION

(cen ter )  Figure 3. Uncleared t imber in Pen­nington Creek.
PHYSIOGRAPHY. Hie s i x  c o u n t i e s  a d j o i n i n g  

the  r e s e r v o i r  a r e  w i th in  the  Texas Coas ta l  
P l a i n s  Reg ion  and mos t  o f  t h e  l a n d  l i e s  
w i th in  a su b d i v i s i o n  known as the  P o s t  Oak 
B e l t .  This  b e l t  i s  c h a r a c t e r i z e d  as a very 
gen t l y - r o l l  m g  p l a i n  t i m b er ed  p r i n c i p a l l y  
w i th  p o s t  oak on th e  u p l a n d s ,  and walnut ,  
peca n ,  and wi l low a l o n g  t h e  s t r e a m s .  The 
sandy s o i l  which p r e d o m i n a t e s  a round  the 
m arg in  o f  the  l a k e  i s  l a c k i n g  m  o r g a n i c  
f e r t i l  l  ty.

The l e n g t h  o f  t h e  s h o r e  l i n e  o f  the  
r e s e r v o i r  a t . . . e l e v a t i o n  640 i s  a p p r o x i ­
m a t e l y  1 , 250 m i l e s .  At  normal po o l  e l e ­
v a t i o n  (617) t h e  s h o r e  may be c o n s i d e r e d  
f o r  t h e  m o s t  p a r t  a s  s l o p i n g  o r  s t e e p  
( F i g u r e  2) and o n l y  a b o u t  20 p e r c e n t  i s  
f l a t .  The c l a s s i f i c a t i o n  o f  t h e  s l o p e  
o f  t h e  s h o r e  a t  e l e v a t i o n  617 i s  as  
f o i l o w s :
S t e e p  276 m i l e s  3 2 .5  p e r c e n t
S l o p i n g  415 m i l e s  4 8 . 7  p e r c e n t
F l a t  160 m i l e s  18 .8  p e r c e n t

P r i o r  t o  i m p o u n d m e n t  m o s t  o f  t h e  
t r e e s  a n d  o t h e r  s t a n d i n g  v e g e t a t i o n  
w e r e  c l e a r e d  f rom t h e  r e s e r v o i r  b a s i n  
up t o  e l e v a t i o n  620,  ho wever ,  u n c l e a r e d  
t i m b e r  i s  s t i l l  l o c a t e d  i n  th e  f o l l o w ­
in g  a r e a s :  Oklahoma — Zone 15 2 (Pennington  
Cree k)  ( F i g u r e  3 ) ,  Texas  -  Zone 21 (R ig  
M i n e r a l  Arm), Zone 26 ( s o u t h  o f  O r l e n a ) , 
and Zone  31 .

The s p r i n g  s u r c h a r g e  i n  1945 s t r a n d e d  
l a r g e  q u a n t i t i e s  o f  f l o t a g e  a l o n g  t h e  
s h o r e .  The g r e a t e s t  d e p o s i t i o n  o f  l o g s
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an d s tu m p s  o c c u r r e d  i n  Z o n e s  7 and 14 
n e a r  T i s h o m i n g o ,  O k la h o m a  ( F i g u r e  4 ) .  
Most  o f  t h i s  f l o t a g e  r e s u l t e d  f rom u n ­
c l e a r e d  a r e a s .

W i l l o w s  a r e  common i n  m o s t  o f  t h e  
i n l e t s  an d  a r e  s p r e a d i n g  r a p i d l y  i n t o  
th e  u p p e r  r e a c h e s  o f  t h e  r e s e r v o i r  where 
l a r g e  a m o u n t s  o f  s i l t  a r e  b e i n g  d e ­
p o s i t e d .

S t a n d s  o f  a q u a t i c  v e g e t a t i o n  f a v o r ­
a b l e  t o  a n o p h e l i n e  b r e e d i n g  w e r e  n o t  
l o c a t e d  i n  th e  r e s e r v o i r  p r o p e r .  However, 
t h r e e  p o n d s  c o n t a i n i n g  A m e r i c a n  l o t u s  
(Nelumbo p e n t a p e t a l a )  we re  found  i n  th e  
f o l l o w i n g  p l a c e s :  O k l a h o m a  -  Z o n e  14 
( S e c t i o n  22 ) ,  Zone 15 ( S e c t i o n  10) ( F i g ­
u r e  17 ) ;  T e x a s -  Zone  28 ( S e c t i o n  3 0 ) .
CLI MATE

The c l i m a t e  o f  t h e  r e g i o n  i s  m i l d .  
Ihe  a v e r a g e  o f  t h e  mean a n n u a l  t e m p e r a ­
t u r e  r e c o r d s  f o r  f i v e  t o w n s 3 i n  t h e  
v i c i n i t y  o f  t h e  l a k e  where  U. S. Weather  
Bureau  S t a t i o n s  a r e  l o c a t e d  i s  6 3 . 6 °  F. 
J a n u a r y ,  w i t h  a mean o f  4 2 . 1 °  F.  , i s  
the  c o l d e s t  month,  w h i l e  J u l y  and Augiist ,  
w i t h  an  a v e r a g e  o f  8 3 . 2 °  F . , a r e  t h e  
h o t t e s t  m on ths .  The maximum t e m p e r a t u r e  
e v e r  r e c o r d e d  i n  t h e  v i c i n i t y  ( G a i n e s ­
v i l l e ,  Texas)  was 114° F . , and the  l o - . e s t  
was - 1 2  F. The d a i l y  t e n p e r a t u r e  r a n g e  
i n  summer  i s  a b o u t  10°  F.

The a v e r a g e  d a t e  o f  t h e  l a s t  k i l l i n g  
f r o s t  i s  M a r c h  2 3 ,  a n d  o f  t h e  f i r s t  
k i l l i n g  f r o s t  N o vem be r  10.  The l e n g t h  
o f  t h e  g r o w i n g  s e a s o n  i s  a p p r o x i m a t e l y  
231 d a y s .

As shown i n  F i g u r e  5, t h e  y e a r  1945 
was c o o l e r  t h a n  n o r m a l .  O n ly  t h e  months
3. Ardmore, Durant,  Tishomingo, G a i n e s v i l l e ,  oherman. '

o f  March and November were above normal .  
The l a s t  k i l l i n g  f r o s t  i n  t h e  s p r i n g  
was on A p r i l  5 and  6,  t h e  f i r s t  k i l l i n g  
f r o s t  i n  t h e  f a l l  o c c u r r e d  d u r i n g  t h e  
p e r i o d  o f  Novem ber  2 1 -2 3 ,  i n c l u s i v e .

The  a v e r a g e  r a i n f a l l  d e r i v e d  f rom 
t h e  a n n u a l  p r e c i p i t a t i o n  r e c o r d s  f o r  
f i v e  to wns  n e a r  t h e  l a k e  i s  a p p r o x i ­
m a t e l y  37 i n c h e s .  N o r m a l l y ,  p r e c i p i t a ­
t i o n  i s  q u i t e  e v e n l y  d i s t r i b u t e d  t h r o u g h ­
o u t  t h e  y e a r  a l t h o u g h  A p r i l  and May a r e  
u s u a l l y  the  w e t t e s t  months .  While f l o o d s  
o c c u r  a t  i r r e g u l a r  i n t e r v a l s ,  the  a v e r ­
age i s  a b o u t  on e  f l o o d  a y e a r .  The e x ­
t r e m e s  v a r y  f r o m  f i v e  f l o o d s  i n  o n e  
y e a r  ( R e d  R i v e r ,  C o l b e r t ,  O k l a h o m a ,  
1941)  t o  no  f l o o d s  d u r i n g  a f o u r - y e a r  
p e r i o d  (Red R i v e r ,  C o l b e r t ,  Oklahoma,  
1 9 0 9 - 1 2 ) .  F l o o d  d a t a  g i v e n  i n  T a b l e  1 
show t h a t  t h e  g r e a t e s t  number  o f  f l o o d s  
ha ve  o c c u r r e d  d u r i n g  t h e  mon ths  o f  May 
and O c t o b e r .

The y e a r  1945 was one o f  t h e  w e t t e s t  
on r e c o r d ,  t h e  a v e r a g e  r a i n f a l l  a c c o r d ­
i n g  t o  th e  a n n u a l  p r e c i p i t a t i o n  r e c o r d s  
f o r  f i v e  t o w n s 3 a d j a c e n t  t o  t h e  l a k e  
was 5 5 . 2 3  i n c h e s .  F i g u r e  6 shows t h a t  
t h e  h e a v i e s t  p r e c i p i t a t i o n  i n  1945 o c ­
c u r r e d  d u r i n g  t h e  m o n t h s  o f  F e b r u a r y ,  
M ar ch ,  J u n e ,  and  S e p t e m b e r .

The  e v a p o r a t i o n  r a t e  o f  a b o u t  61 
i n c h e s  a y e a r  i n d i c a t e s  t h a t  the  hum id i ty  
i s  r e l a t i v e l y  l o w .  The a v e r a g e  a n n u a l  
r e l a t i v e  h u m i d i t y  a t  D a l l a s ,  T e x a s ,  i s  
78  p e r c e n t  a t  7 : 0 0  a . m . , a nd  52 p e r ­
c e n t  a t  n o o n .

The a v e r a g e  a n n u a l  w ind  v e l o c i t y  i s  
a b o u t  10 m . p . h .  The v e l o c i t y  i s  s t r i k -
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F i g u r e  7. S to ck  b a r n  as  an example  o f  a N a t u r a l  R e s t i n g  P l a c e .

T a b le  V'
ESTIMATED VALUE OF PRINCIPAL 

AGRICULTURAL ENTERPRISES, 
GRAYSON COUNTY, TEXAS. 1945

FIELD CROPS AND LIVESTOCK 1 VALUE
Small Grain 13,610,000Cot ton 1,650,000Dairy ing 1,560,000Corn 1,394,000Peanuts 604,000Beef 350,000P o u l t r y 124,000Sheep 90,000Grain  Sorghum 60,000Truck and F r u i t 30,000Hogs 20,000

Tot a l 19,492,000

B I O L O G I C A L  FACTORS
GENERAL CONSIDERATIONS. A l t h o u g h  

many s p e c i e s  o f  A n o p h e l e s  m o s q u i t o e s  
a r e  c a p a b l e  o f  t r a n s m i t t i n g  t h e  human 
m a l a r i a  p a r a s i t e s  u n d e r  l a b o r a t o r y  c o n ­
d i t i o n s ,  o n l y  o n e  s p e c i e s ,  A n o p h e l e s  
q u a d r i m a c u l a t  us  S a y ,  i s  r e c o g n i z e d  a s  
t h e  i m p o r t a n t  n a t u r a l  v e c t o r  i n  t h e  
S o u t h e r n  and E a s t e r n  U n i t e d  S t a t e s ,  
t h e r e f o r e ,  i n  t h i s  s u r v e y  p r i m a r y  c on ­
s i d e r a t i o n  was  g i v e n  t o  q u a d r i m a c u -  
l a t  u s .

F ig u r e  8. B a r r e l  as an example o f  an a r ­t i f i c i a l  r e s t i n g  p l a c e .

The main  o b j e c t i v e s  o f  t h e  e n t o m o ­
l o g i c a l  s u r v e y  made  i n  1945  w e r e  t o  
d e t e r m i n e  f i r s t ,  t h e  d e n s i t y  o f  a d u l t  
q u a d r i m a c u l a t u s ,  and s e c o n d ,  t h e  l o c a ­
t i o n  o f  t h e  i m p o r t a n t  b r e e d i n g  f o c i  o f  
t h i s  v e c t o r  i n  t h e  v i c i n i t y  o f  L a k e  
Texoma.  S e c o n d a r y  o b j e c t i v e s  w e r e  t o  
d e t e r m i n e  t h e  p r e v a l e n c e  and s e a s o n a l  
o c c u r r e n c e  o f  a l l  a n o p h e l i n e  s p e c i e s .  
No c o n s i d e r a t i o n  was g i v e n  t o  c u l i c i n e  
m o s q u i t o e s .  The f i e l d  work was i n i t i a t e d  
on  May 1, and was t e r m i n a t e d  on November 
23 ,  1945.

F i g u r e  9. P r i v y - t y p e  ho u se  as  an example  o i  an a r t i f i c i a l  r e s t i n g  p l a c e .
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Table VI
MALARIA MORBIDITY AND MORTALITY BASED ON PHYSICIANS’ REPORTS 

FOR SIX COUNTIES ADJACENT TO LAKE TEXOMA,
OKLAHOMA AND TEXAS, 1 9 3 4  THROUGH 19 43

Rates  P e r  100,000 Pop u la t io n
CO. BRYAN JOHNSTON LOVE MARSHALL OOOKE GRAYSON TOTALPop. * 38, 138 15. 960 11 ,433 12, 384 24, 909 69,499 172.323Year Morb. Mort. Mo rb. Mort. Morb. Mort. Morb. Mort. Morb. Mort. Morb. Mort. Morb.1934 2.6 15.7 43.9 12.5 0 . 0 0 . 0 573.3 16.1 12.0 0 . 0 0 . 0 0 . 0 47 8 5 81935 687.0 18.4 488.7 12.5 8 .7 8 .7 710.6 0 . 0 4 0 0 . 0 335. 3 5.8 3 8 4  7 8 11936 238.6 0 . 0 3 4 4  6 6 .3 0 . 0 17.5 2 3 4  2 24.2 40.1 0 . 0 220.1 4 3 196 1 5 91937 81. 3 7.9 162.9 0 . 0 0 . 0 0 . 0 177.6 0 . 0 216.8 0 . 0 217. 3 0 0 16A fl 1 71938 26.2 2 . 6 | 2 0 0 . 5 12.5 8 .7 0 . 0 16.1 0 . 0 4 0 0 . 0 11.5 0 . 0 31 3 1 71939 31.5 5 .2 382.2 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 5.8 0 . 0 44.7 1.21940 10. 5 0 . 0 6 1 4 0 0 . 0 0 . 0 0 . 0 0 . 0 8.1 8.0 0 . 0 3 4  5 1.4 7 4  3 1 21941 2.6 2.6 902.3 6.3 0 . 0 0 . 0 0 . 0 8. 1 0 . 0 0 . 0 21.6 1.4 92 4 2 31942 7.9 7 .9 175.4 0 . 0 8.7 0 . 0 80.7 0 . 0 0 . 0 0 . 0 12.9 0 . 0 29.6 1 71943 0 . 0 2.6 125. 3 0 . 0 0 . 0 0 . 0 8. 1 0 . 0 24.1 0 . 0 80 .6 0 . 0 48.2 0 . 6

* P o p u l a t i o n  b a a e d  on 1940 c e n s u s .

' Ihe a r e a  i n c l u d e d  i n  t h i s  a n o p h e l i n e  
s u r v e y  c o n s i s t e d  o f  Lake  Texoma p r o p e r  
and t h a t  t e r r i t o r y  r a d i a t i n g  f rom t h e  
l a k e  s h o r e  a t  c o n t o u r  620 f o r  a p p r o x i ­
m a t e l y  on e  m i l e .  F o r  c o n v e n i e n c e  t h e  
t e r r i t o r y  was d i v i d e d  i n t o  z o n e s  num­
b e r e d  f rom 1 t o  33 ( F i g u r e  1 0 ) .  T h e s e  
z o n e  n u m b e r s  c o r r e s p o n d  t o  t h e  s h e e t  
numbers as u s e d  on t h e  t o p o g r a p h i c  maps 
o f  t h e  C o r p s  o f  E n g i n e e r s .  B e c a u s e  o f  
t h e  s i z e  o f  t h e  l a k e ,  no  a t t e m p t  was  
made t o  g a t h e r  d e t a i l e d  i n f o r m a t i o n  
a l o n g  t h e  e n t i r e  s h o r e .  R a t h e r ,  t h e  aim 
was t o  o b t a i n  a c l e a r  p i c t u r e  o f  v e c ­
t o r  a b u n d a n c e  i n  r e p r e s e n t a t i v e  a r e a s  
i n  a l l  z o n e s .  C e r t a i n  p l a c e s ,  howe ver ,  
su ch  a s  t h e  p r o p o s e d  r e c r e a t i o n a l  a r e a s  
and p o p u l a t i o n  c e n t e  r s  n e a r  t h e  l a k e ,  
r e c e i v e d  s p e c i a l  c o n s i d e r a t i o n .  The 
e n t o m o l o g i c a l  i n s p e c t o r s  were en co urag ed  
t o  m a i n t a i n  a f l e x i b l e  i n s p e c t i o n  p r o ­
g ram ,  and m o d i f i c a t i o n s  i n  t h e  s t u d y  
were made i n  a c c o r d a n c e  w i t h  t h e i r  f i n d ­
i n g s .  I h u s  a d d i t i o n a l  s t a t i o n s  w e r e  
e s t a b l i s h e d  when i m p o r t a n t  f o c i  w e r e  
d i s c o v e  r e d .

T h i r t e e n  i n s p e c t o r s  and  b o a t  o p e r a ­
t o r s  w e r e  s t a t i o n e d  a t  t h e  f o l l o w i n g  
l o c a t i o n s :  D u r a n t  ( 2 ) ,  T i s h o m i n g o  ( 2 ) ,  
M a d i l 1 ( 4 ) ,  M a r i e t t a  ( 1 ) ,  D en is o n  ( 2 ) ,  
and W h i t e s  bo ro  ( 2 ) .  S e v e n  f o u r - w h e e l -

d n v e  v e h i c l e s  a nd  s i x  b o a t s  e q u i p p e d  
w i t h  5 - h o r s e p o w e r  o u t b o a r d  m o t o r s  were  
u s e d  f o r  t r a n s p o r t a t i o n .  The b o a t  o p e r a ­
t o r s  a s s i s t e d  i n  m a k i n g  i n s p e c t i o n s  on 
l a n d  as  w e l l  a s  i n  t h e  w a t e r .

I n  o r d e r  to  d e t e r m i n e  A n o p h e l e s  mos­
q u i t o  d e n s i t i e s  a d u l t  i n d e x  s t a t i o n s  
which a r e  d e s i g n a t e d  as  N a t u r a l  R e s t i n g  
P l a c e s  (NRP) ( F i g u r e  7) w e r e  s e l e c t e d  
w i t h i n  t h e  a r e a  t o  be s t u d i e d .  T h e s e  
s t a t i o n s  c o n s i s t e d  p r i m a r i l y  o f  b a r n s ,

T a b l e  V I I
MALARIA BLOOD-SMEAR SURVEY TAKEN IN 
CERTAIN SCHOOLS OF SIX COUNTIES IN
THE VICINITY OF LAKE TEXOMA, OKLA­

HOMA AND TEXAS. SEPTEMBER 1 9 45
COUNTY SLIDESEXAMINED POSITIVE SLIDES OF P. vivax

Oklahoma
Bryan 696 0
C a r t e r 671 1
Love 874 2
Marshal1 1* 315 0

Texas
Cooke 253 0
Grayson 888 0

Tota l 4,697 3
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p r i v i e s ,  s h e d s ,  c u l v e r t s ,  and b r i d g e s .  
I n  t h e  a b s e n c e  o f  a s u i t a b l e  NRP i n  a 
g i v e n  l o c a l i t y  an a d u l t  i n d e x  s t a t i o n  
was s e t  up c o n s i s t i n g  o f  a l a r g e  b a r r e l  
o r  a s p e c i a l l y  c o n s t r u c t e d ,  p r i v y - t y p e  
ho use  and was d e s i g n a t e d  as  an A r t i f i ­
c i a l  R e s t i n g  P l a c e  (ARP) ( f i g u r e s  8 
and^ 9 ) .  O b s e r v a t i o n s  a t  t h e s e  s t a t i o n s  
w e re  made a t  a p p r o x i m a t e l y  w e e k l y  i n ­
t e r v a l s  and t h e  a d u l t  A n o p h e le s  m osq u i ­
t o e s  p r e s e n t  w e r e  c o u n t e d .  A t o t a l  o f  
676 a d u l t  r e s t i n g  s t a t i o n s  was  c h o s e n ,  
405 o f  w h i c h  w e r e  NRP’ s a nd  271 w e r e  
ARP s .  Of th e  t o t a l  number ,  479 s t a t i o n s  
w e re  i n s p e c t e d  r e g u l a r l y  a t  w e e k l y  i n ­
t e r v a l s .  In  s e t t i n g  up t h e  s t a t i o n s  em­
p h a s i s  was p l a c e d  on t h o s e  l o c a t e d  w i t h i n  
o n e - q u a r t e r  m i l e  o f  t h e  s h o r e  l i n e  o f  
t h e  l a k e ;  t h e s e  w e r e  d e s i g n a t e d  a s  A- 
s t a t i o n s .  O t h e r  s t a t i o n s  were  s e l e c t e d  
a t  o n e - q u a r t e r  m i l e  i n t e r v a l s  w i t h i n  
t h e  o n e - m i l e  zone i m m e d i a t e l y  s u r r o u n d ­
i n g  t h e  l a k e  and wer e  d e s i g n a t e d  as  B- ,  
C - ,  a n d  D - s t a t i o n s ,  r e s p e c t i v e l y .  A

few E - s t a t i o n s  w e re  l o c a t e d  beyond t h e  
l i m i t  o f  t h e  o n e - m i l e  z o n e .  W i th  few 
e x c e p t i o n s ,  a l l  a n o p h e l i n e s  found i n  a 
s t a t i o n  w e r e  a c t u a l l y  c o l l e c t e d  a nd  
c o u n t e d .

To d e t e r m i n e  t h e  a c t u a l  b r e e d i n g  
p l a c e s  o f  q u a d r i m a c u l a t  us ,  l a r v a l  s t a ­
t i o n s  were  s e l e c t e d  i n  t h e  l a k e  p r o p e r  
a nd  i n  t h e  w a t e r e d  a r e a s  w i t h i n  t h e  
o n e - m i l e  zone .  I n s p e c t i o n s  were  made a t  
two-week i n t e r v a l s ,  and a s t a n d a r d  p r o ­
c e d u r e  o f  t a k i n g  t h i r t y  d i p s  a t  e a c h  
s t a t i o n  was f o l l o w e d .

DENSITY OF ADULT ANOPHELES QUADRI- 
MACULATUS.  The g r e a t e s t  d e n s i t i e s  o f  
a d u l  t  q u o d r i n i o c i z l c i t i i s  w e r e  f o u n d  i n  
Z o n e s  1 ,  14,  15 4, 16 ,  2 1 ,  22 ,  a nd  29 
( T a b l e  V I I I  and F ig u r e  10 ) .  I n  t h e  above 
zones  27 s t a t i o n s  y i e l d e d  o v e r  100 quad-  
r i m a c u l a t u s  f o r  a s i n g l e  i n s p e c t i o n  
( T a b l e  IX). I t  s h o u l d  be s t a t e d  t h a t  th e  
o f f i c e  o f  M a l a r i a  C o n t r o l  i n  War A r e a s  
c o n s i d e r s  t h e  d e n s i t y  o f  t e n  f e m a l e

i a D l e  V I I I

28
2931
32
33

laxaa
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number  o f  s t a t i o n s  ' 
h a v i n g  h ea v y  d e n s i t i e s  o f  

ANOPHELES QUADRIMACULATUS ADULTS

Table IX

STATE ZONE ADULT
STATIONS

STATIONS HAVING 
OVER 100 QUADS.

T ota l No. No. P ercen t
Oklahoma 1 24 10 4 1 .0
Oklahoma 16 19 7 38 .9
Oklahoma 15 16 4 25.0
Texas 21 21 2 9 .5
Oklahoma 14 24 2 8 .3
Texas 22 15 1 6.6
Oklahoma 29 32 1 3 .1

q u a d r i m a c u l a t u s  p e r  s t a t i o n  f o r  t h r e e  
c o n s e c u t i v e  we eks  a s  t h e  t h r e s h o l d  o f  
s a n i t a r y  s i g n i f i c a n c e .  The h i g h e s t  s i n ­
g l e  s t a t i o n  count** o f  t h e  s u r v e y  was 
2 , 7 5 0  q u a d r i m a c u l a t u s , c o l l e c t e d  i n  
S t a t i o n  16-C  ( F i g u r e  7 ) ,  Zone  16 ,  on 
A u g u s t  31,  1945.

The g r e a t e s t  d e n s i t i e s  o f  quadrimacu-  
l a t u s  w e r e  f o u n d  b e y o n d  t h e , q u a r t e r -  
m i l e  zone a d j o i n i n g  t h e  l a k e  ( T a b l e  X). 
The maximum s t a t i o n  c o u n t s  w i t h i n  t h e  
q u a r t e r - m i l e  z o n e s  f ro m  t h e  l a k e  were  
as  f o l l o w s :  A, 33 3 ,  B, 400;  C, 2 , 7 5 0 ;  
D, 873,  and E, 160. The f i n d i n g  o f  t h e  
h i g h e s t  a d u l t  q u a d r i m a c u l a t u s  d e n s i t i e s  
i n  t h e  C and D q u a r t e r - m i l e  zo n es  (%-l  
m i l e  f ro m  l a k e  s h o r e )  i n d i c a t e s  t h a t  
the p r i n c i p a l  b r e e d i n g  a r e a s  were l o c a t ­
ed  o u t s i d e  t h e  l a k e  p r o p e r .

T a b l e  X
HIGHEST SINGLE STATION COUNTS OF ANOPHELES QUADRIUACULATUS ADULTS 

IN QUARTER-MILES (A,  B,  C. D, E) DISTANCES FROM LAKE TEXOMA 
OKLAHOMA AND TEXAS 1 0 1 ?

* No s t a t i o n  p r e s e n t  

5. A s i n g l e  s t a t i o n  count  r e f e r s  to the number o f  a. a t  i . .f o r  any g iven s t a t i o n  on any one da te .  * nopheles  mosqui toes  co unted  and reco rd ed
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LOCATION OF ANOPHELES QUADRIMACULATUS 

BREEDING FOCI. The l o c a t i o n  o f  th e  most  
i m p o r t a n t  b r e e d i n g  p i  a c e s  f o r  the  l a r v a e  
o f  q u a d r i m a c u l a t u s  i n  zones  h a v i n g  t h e  
h i g h e s t  a d u l t  c o u n t s  we re  as  f o l l o w s :  

Zone 1 - Bryan County,  Oklahoma ( S e c ­
t i o n  2 7 ) .  T h i s  a r e a  w h ic h  i s  l o c a t e d  
a d j a c e n t  to  t h e  D e n i s o n  Dam c o n t a i n s  
a p p r o x i m a t e l y  e i g h t y  a c r e s  o f  p o t e n t i a l  
m o s q u i t o  b r e e d i n g  h a b i t a t  ( F i g u r e  11) .  
Al l  d a t a  g a t h e r e d  i n d i c a t e  t h a t  the  ma­
l a r i a  m o s q u i t o - b r e e d i n g  p r o b l e m  ha s  b e ­
come more a c u t e  i n  t h i s  a r e a  b eca u se  o f  
t h e  p r o x i m i t y  o f  Lake Texoma. A c o n t i n ­
u o u s  w a t e r  s u p p l y  f r0 m one o f  t h e  t o e  
d r a i n s  ( F i g u r e  12) h a s  c r e a t e d  much o f  
t h e  p r o b l e m .  As shown i n  F i g u r e  11 t h e  
w a t e r  f l ow s  s o u t h e a s t w a r d  and e v e n t u a l ­
l y  becomes impounded i n  Swamps C and E. 
Swamp D i s  formed by s e e p a g e  w a t e r .  The 
s e r i e s  o f  t h r e e  swamps i s  s t u d d e d  w i t h  
t i m b e r  s t a n d i n g  i n  w a t e r  r a n g i n g  from 
a f e w  i n c h e s  t o  a b o u t  t h r e e  f e e t  i n  
d e p t h  ( F i g u r e  1 3 ) .  I n a d d i t i o n  t o  t h e  
t i m b e r e d  a r e a s ,  Pond A and Marsh  B a r t  
l o c a t e d  n e a r b y .

Zone 15 - J o h n s t o n  C o u n ty ,  Oklahoma 
( S e c t i o n s  4, 8, 9, 16 ) .  The P e n n i n g t o n  
Creek i n l e t  which c o n t a i n s  ab out  30 a c r e s  
o f  u n c l e a r e d  t imber  i s  an i n p o r t a n t  breed ­i n g  p l a c e .

Zone 16 - J o h n s t o n  C o u n ty ,  Oklahoma 
I S e c t i o n  1 6 ) .  The e x t r e m e l y  h i g h  p r o ­
d u c t i o n  o f  m a l a r i a  m o s q u i t o e s  i n  t h i s  
s e c t i o n  i s  due  to two swamps o f  a b o u t  
BO a c r e s  i n  e x t e n t  ( F i g u r e  1 4 ) .

Zone 21 -  Grayso n C o u n ty ,  Texas .  The 
c h i e f  s o u r c e  o f  b r e e d i n g  i s  300 a c r e s  
o f  u n c l e a r e d  t i m b e r  i n  t h e  B i g  M i n e r a l  
Creek i n l e t .  This  b r e e d i n g  a r e a  i s  w i t h i n  
t h e  Hagerman N a t i o n a l  W i l d l i f e  R e f u g e .

Zone 14 - J o h n s t o n  C o u n ty ,  Oklahoma 
( S e c t i o n s  7 ,  1 2 ) .  The h i g h e s t  l a r v a l  
c o u n t s  i n  t h i s  z o n e  w e r e  f o u n d  i n  t h e  
Rock Cree k  and Sandy C reek  i n l e t s  wh ich  
c o n t a i n e d  a m od er a t e  amount  o f  f l o t a g e .

Zone 22 -  Grayson County,  Texas  ( S e c ­
t i o n s  25,  3 0 ) .  The p r i n c i p a l  b r e e d i n g  
p l a c e s  c o n s i s t  o f  a o n e - a c r e  c a t t a i l  
pond i n  S e c t i o n  30, and a c r e e k  i n l e t  i n  
s e c t i o n  25 which c o n t a i n s  a l a r g e  quan ­
t i t y  o f  f l o t a g e .  T h i s  b r e e d i n g  a r e a  i s

w i t h i n  t h e  Hagerman N a t i o n a l  W i l d l i f e  
e i u g e .

Zone 29 - M a r s h a l l  C o u n ty ,  Oklahoma 
I S e c t i o n  5 ) .  The most  i m p o r t a n t  b r e e d ­
i n g  p l a c e  i s  an i n l e t  ab o u t  % o f  a m i l e  
srouth o f  Lebanon,  Oklahoma, where wi l lows 
and f l o t a g e  a r e  a b u n d a n t .

I t  s h o u l d  be e m p h a s i z e d  t h a t  w h i l e  
a s i g n i f i c a n t  amount o f  qu ad r im a cu l  a t u s  
b r e e d i n g  d i d  o c c u r  i n  c e r t a i n  l i m i t e d  
a r e a s  w i t h i n  t h e  r e s e r v o i r  p r o p e r ,  t h e  
r e s u l t s  o f  t h e  1945 l a r v a l  s u r v e y ,  t o ­
g e t h e r  w i t h  d a t a  from a d u l t  i n d e x  s t a ­
t i o n s ,  d e m o n s t r a t e  t h a t  a r e a s  o u t s i d e  
t h e  l a k e  p r o p e r  c o n s t i t u t e  t h e  p r i m a r y  
s o u r c e  o f  b r e e d i n g ;  a l t h o u g h  in  Zone 1 
t h e  h e a v y  p r o d u c t i o n  was due i n d i r e c t l y  
t o  t h e  p r e s e n c e  o f  the  dam. B r e e d i n g  i n  
t h e  l a k e  d u r i n g  1945 o c c u r r e d  p r i n c i ­
p a l l y  i n  t h e  i n l e t s  c o n t a i n i n g  u n c l e a r ­
ed  t i m b e r  and f l o t a g e ,

PREVALENCE AND SEASONAL DISTRIBUTION
OF ANOPHELES. O f  t h e  89  RD/1t n e  o ? , o u 4  s p e c i m e n s
o f  A n o p h e l e s  a d u l t s  c o l l e c t e d  d u r i n g  
t h e  s u r v e y ,  65.  5 p e r c e n t  w as  q u a d r i -  
m a c u l a t u s ,  3 2 . 4  p e r c e n t  p u n c t  ip e n n i  s , 
a n d  1 . 8  p e r c e n t  p s e u d o p u n c t  i p e n n i s .  
A n o p h e l e s  c r u c i a n s  a n d  b a r b e r i  w e r e  
f o u n d  i n  e x t r e m e l y  s m a l l  n u m b e r s .

A s t u d y  o f  t h e  s e a s o n a l  d i s t r i b u t i o n  
o f  a n o p h e l i n e s  i n  th e  v i c i n i t y  o f  L a k e  
Texoma r e v e a l s  t h a t  p u n c t  i p e n n i s  a p p e a r s  
e a r l i e r  i n  t h e  s p r i n g  and b r e e d s  l a t e r  
m  “ e  f a l l  th an  quadrimacul  a t u s  ( F i g u r e  
1 5 ) .  S i g n i f i c a n t 6 d e n s i t i e s  o f  f e m a l e  
q u a d r i m a c u l a t u s  a d u l t s  we re  found f o r  a 
p e r i o d  o f  s i x  months  ( J u n e  5 - December  

and d e n s i t i e s  o f  o v e r  100 a t  a s i n ­
g l e  s t a t i o n  o b s e r v a t i o n  f o r  a p e r i o d  
o f  f o u r  m o n th s  ( J u l y  5 - Nove m be r  7 ) .  
Q u a d r i m a c u l a t u s  r e a c h e d  t h e  p e a k  o f  i t s  
a b u n d a n c e  d u r i n g  t h e  l a t t e r  p a r t  o f  
A u g u s t  and t h e  f i r s t  p a r t  o f  S ep t em b er .  
P s e u d o p u n c t i p e n n i s  adul t s  we re  no t  f ound

e f o r e  Augu st  4 and became mos t  numerous i n  O c t o b e r .

° i s ! Z ° rion° re Specimens a t  “  ‘ " t i e - s t a t i o n

SPECIAL ENTOMOLOGICAL SURVEYS. En­
t o m o l o g i c a l  s t u d i e s  o f  l e s s e r  e x t e n t  
were made m  t h e  v i c i n i t y  o f  Lake Texoma 
d u r i n g  1944 by the  Oklahoma S t a t e  H e a l t h  
D ep a r t m en t ,  and c o n s t i t u t e  t h e  o n ly  s i g -
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n i f i c a n t  d a t a  on A n o p h e l e s  p r e v a l e n c e  
c o l l e c t e d  p r i o r  t o  1945.

At Pow el l ,  Oklahoma, f i v e  a d u l t  Anoph-  
y e s  m d e x  s t a t i o n s  were v i s i t e d  week ly  
i r o m  May i n t o  O c t o b e r  1944.  At t h e s e  
f i v e  s t a t i o n s ,  t h e  h i g h e s t  s i n g l e - s t a ­
t i o n  c o u n t s  o f  quad, n m a c u l  a t  us  f o r  th e  
s e a s o n  w e r e :  363,  139,  68,  16, a nd  6. 
I n  1945 th e  h i g h e s t  w e e k l y  s i n g l e - s t a ­
t i o n  coun ts  f o r  f i v e  s t a t i o n s  n e a r  Powell  
were :  70 ?, 6, 5, 3, and 3. Whi l e  t h e s e  

a t a  f o r  t h e  two y e a r s  a r e  n o t  c o n s i d ­
e r e d  c o m p a ra b l e ,  i t  i s  f e l t  t h a t  a s i g ­
n i f i c a n t  d i f f e r e n c e  i n  t h e  A n o p h e l e s  
p o p u l a t i o n  i s  i n d i c a t e d .  I t  i s  t o  be 
e m p h a s i z e d  t h a t  t h e  g r e a t e r  A n o p h e l e s  
p o p u l a t i o n  i n  1944 was u n d o u b t e d l y  due 
t o  t h e  h i g h  b r e e d i n g  p o t e n t i a l  o f  t h e  
ake margin  where th e  r i s i n g  w a t e r  l e v e l  

<u r i n g  the 1944 m o sq u i t o  b r e e d i n g  se a so n  
g r a d u a l l y  advanced i n t o  m a rg in a l  v e g e t a ­
t i o n  and a t  t h e  same t i m e  c a r r i e d  l a r g e  
q u a n t i t i e s  o f  f l o t a g e  ( F i g u r e  16) which 
t o g e t h e r  p r o d u c e d  an a l m o s t  i d e a l  m a l a ­
r i a - m o s q u i t o  b r e e d i n g  h a b i t a t .  D u r i n g  
the 1945 season a s p r i n g  s u r c h a r g e  s t r a n d ­
ed  much o f  th e  f l o t a g e  b e f o r e  t h e  mos ­
q u i t o  b r e e d i n g  began and f o l l o w i n g  t h e  
s u b s e q u e n t  r e c e s s i o n  to t h e  normal  pool  
e l e v a t i o n  a c l e a n  s h o r e  l i n e  u n s u i t a b l e  
t o  A n o p h e l e s  p r o d u c t i o n  r e s u l t e d .

F u r t h e r  s u b s t a n t i a t i o n  i s  g i v e n  to 
t h e  f o r e g o i n g  d i s c u s s i o n  i n  t h e  f a c t
fc n 3 s p e c l a l  s u r v e y  i n  S e p t ­ember  1944, l a r g e  n u m b e r s  o f  A n o p h e l e s  
a r v a e ,  98. 3 p e r c e n t  o f  which were quad-  

r i mac ul  a t  u s , were  f o u n d  a l o n g  t h e  m a r ­
g i n  o f  t h e  l a k e  b e t w e e n  t h e  dam s i t e  
a nd  t h e  C u m b e r l a n d  O i l  F i e l d  l e v e e s ,  
a d i s t a n c e  o f  a p p r o x i m a t e l y  20 m i l e s , '  
w h i l e  on a s p e c i a l  s u r v e y  o v e r  t h e  same 
a r e a  m  S e p t e m b e r  1945 no  l a r v a e  w e re  I o  ca t e d .

BIOLOGICAL FACTORS AFFECTING a n o p h ­
e l e s  PRODUCTION. At  p r e s e n t  o n l y  a few 
a q u a t i c  p l a n t s  c o n d u c i v e  t o  a n o p h e l i n e  
p r o d u c t i o n  h a v e  become e s t a b l i s h e d  m  
r e l a t i v e l y  s m a l l  a r e a s  w i t h i n  t h e  l a k e  
i t s e l f .  S e v e r a l  i n d i g e n o u s  s p e c i e s  which 
w i l l  p r o b a b l y  become e s t a b l i s h e d  i n  t h e  
r e s e r v o i r  have been found m  the v i c i n i t y  
o f  Lake  Texoma. The f o l l o w i n g  i s  a l i s t
7. T h i s  c o u n t  o f  70 was  made i n  the same
t h V ^ t h  a S / h e  O f  19 44; howeverthe o t h e r  f o u r  s t a t i o n s  in 1945 were n o t  in  the same l o c a t i o n s  as t hose  i n  1944.

s i t be°Vea L a . ig U re  ^  T ° e d r a i " ° U t l e t  < » •-

L illis* :™ -Standingtimber-  —

Zon i°I6 .  FlgUre 14, Swamp near  h i g h e s t  NRP,
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o f  t h o s e  p l a n t s  w h ic h  h a v e  b e e n  n o t e d  
i n  t h e  Lake Texoma r e g i o n :
Stonewort
* C a t t a i l
Arrowhead
Water p l a n t a i n
*Duckweed
’ Willow
’ Smartweed
Water l i l y
Lotus
’ Water pr imrose
’ Water m i l f o i l  
Water  pennywort

Char a
Typha l a t i f o l i a  
S a g i t t a r i a
Al isma p l a n t a g o - a q u a t i c a  
S p i r o d e l a  p o l y r h i z a  
Sa l  i x
Polygonum coccineum  
Nymphaea tubero sa  
hJelumbo p e n t a p e t a l a  
J u s s i a e a  d i f f u s a ,

decurrens
Myriophyllum
Hydroco ty l e  ranunculo ides

* Occur w i t h i n  Lake Texoma

The t o p - m i n n o w ,  G a m b u s i a  a f f i n i s ,  
i s  common i n  t h e  r e g i o n  and h a s  become 
w e l l - e s t a b l i s h e d  w i t h i n  t h e  r e s e r v o i r .  
I t  s h o u l d  be e m p h a s i z e d  t h a t  i n  some 
l o c a t i o n s  where  t h e  top-minnow was v e r y  
a b u n d a n t ,  A n o p h e l e s  l a r v a e  w e r e  a l s o  
t a k e n  i n  l a r g e  n u m b e r s  w h i c h  seems t o  
i n d i c a t e  t h a t  t h e s e  f i s h  i n  some s i t u a ­
t i o n s  a r e  n o t  t o o  i m p o r t a n t  a f a c t o r  
i n  l i m i t i n g  m a l a r i a - m o s q u i t o  l a r v a e  
p r o d u c t i o n .

R E C R EA T IO N  AND W I L D L I F E  AREAS

I n  1941 C o n g r e s s  a u t h o r i z e d  t h e  Na­
t i o n a l  P a r k  S e r v i c e  o f  t h e  D e p a r t m e n t  
o f  t h e  I n t e r i o r  to  make a s u r v e y  o f  th e  
Lake  Texoma a r e a .  As a r e s u l t ,  a r e p o r t  
on t h e  “ R e c r e a t i o n a l  R e s o u r c e s  o f  t h e  
D e n i s o n  Dam and R e s e r v o i r  P r o j e c t ”  was 
p u b l i s h e d .  T h i s  work c o n t a i n s  a d e t a i l e d  
m a s t e r  p l a n  on r e c r e a t i o n a l  d e v e l o p ­
m en t .  A c o n s i d e r a b l e  number  o f  r e c r e a ­
t i o n a l  a r e a s  was p r o p o s e d  ( F i g u r e  1) .  
I n  1946 t h e  N a t i o n a l  P a r k  S e r v i c e  p r e ­
p a r e d  a m o d i f i e d  m a s t e r  p l a n .  I b i s  p l a n  
c a l l s  f o r  t h e  d e v e l o p m e n t  o f  r e c r e a ­
t i o n a l  a r e a s  i n  a p p r o x i m a t e l y  t h e  same 
l o c a t i o n s  a s  o u t l i n e d  i n  t h e  o r i g i n a l  
m a s t e r  p l a n ,  b u t  on  a l e s s  e x t e n s i v e  
s c a l e .  Even t h o u g h  a c o m p l e t e l y  o r g a n ­
i z e d  p r o g r a m  h a s  n o t  become a r e a l i t y ,  
a l r e a d y  t h o u s a n d s  o f  p e o p l e  h a v e  bee n  
a t t r a c t e d  t o  t h e  l a k e  w h e r e  t h e y  h a v e

1 9 4 5 HIGHEST STATION COUNT 
PER INSPECTION

WEEK ENDING: QUAD. PUNCT. PSEUDOP.
May 1 0 20 012 1 31 019 3 32 026 3 56 0
JuAe 2 6 60 09 13 42 016 13 49 023 13 77 030 42 81 ' 0
J u l y  7 183 63 014 544 63 021 428 43 028 596 60 0
Aug. 4 714 74 111 1,700 94 018 1, 451 72 125 1,892 60 7
Sep t .  1 2,750 44 18 2, 306 44 1415 764 70 1422 1,027 86 1629 50 6 92 25
Oct .  6 77 48 3913 78 41 10920 131 27 3227 233 27 17
Nov. 3 171 189 2210 167 97 1717 89 48 12

From the holdings of the National Archives at Atlanta



15
p a r t i c i p a t e d  i n  v a r i o u s  t y p e s  o f  o u t ­
d o o r  r e c r e a t i o n ,  i n c l u d i n g  f i s h i n g ,  
h u n t i n g ,  b o a t i n g ,  and p i c n i c k i n g .

In g e n e r a l ,  t h e  m o d i f i e d  m a s t e r  p l a n  
c a l l s  f o r  t h e  f o l l o w i n g  t y p e s  o f  r e c ­
r e a t i o n a l  d e v e l o p m e n t s :  R e c r e a t i o n a l
a r e a s  p r o p e r ,  c o n c e s s i o n  s i t e s  ( w i t h o u t  
o v e r - n i g h t  f a c i l i t i e s ) ,  home s i t e s  ( l a n d  
d e v e l o p e d  and l e a s e d  f o r  u s e  as home 
b u i l d i n g  s i t e s ) ,  and a s i t e  f o r  a Boy 
S c o u t  carrp. I t  i s  c o n s i d e r e d  t h a t  t h e s e  
d e v e l o p m e n t s ,  w i t h  two p o s s i b l e  e x c e p ­
t  i o n s , a r e  s a t i s f a c t o r i l y  l o c a t e d  from 
a m a l a r i a  c o n t r o l  s t a n d p o i n t .  The l o c a ­
t i o n  o f  r e c r e a t i o n a l  s i t e s  n e a r  t h e  
towns o f  Leb an o n  and T i s h o m i n g o ,  O k l a ­
homa, where l a r g e  p o p u l a t i o n s  of  q u ad r i -  
m acu lat us  have been  found,  i s  c o n s i d e r e d  
i n a d v i s a b l e  u n l e s s  th e  n e c e s s a r y  m a l a r i a  
c o n t r o l  m e a s u r e s  a r e  t a k e n .

An i n v e s t i g a t i o n  o f  t h e  Lake Texoma 
a r e a  was made by  t h e  F i s h  and W i l d l i f e  
S e r v i c e  i n  1942, and two s i t e s  were  s e ­
l e c t e d  and have  been d e v e l o p e d  f o r  w i ld ­
l i f e  r e f u g e s .  The H a g e r m a n  N a t i o n a l  
W i l d l i f e  R e f u g e  c o n s i s t s  o f  a 1 0 , 5 0 0 -  
a c r e  r e s e r v e  on t h e  B i g  M i n e r a l  Arm in

T e x a s ,  w h i l e  th e  1 3 , 5 0 0 - a c r e  Tishomingo 
N a t i o n a l  W i l d l i f e  R e fug e  i s  l o c a t e d  in 
O k l a h o m a .  The l o c a t i o n  o f  t h e s e  two 
r e f u g e s  a p p e a r s  s a t i s f a c t o r y  f ro m  a 
m a l a r i a  c o n t r o l  s t a n d p o i n t .  A l t h o u g h  
t h e  w e s t e r n  l i m i t  o f  t h e  Oklahoma r e f ­
u g e  l i e s  w i t h i n  one  m i l e  o f  t h e  town 
o f  T i s h o m i n g o ,  t h e  p r e s e n t  p o t e n t i a l  
m a l a r i a - m o s q u i t o  b r e e d i n g  a r e a s  a r e  
l o c a t e d  a t  a s a f e  d i s t a n c e  f ro m  t h e  
to w n .

P R E D I C T I O N  OF MALARIA HAZARD
A c o n c l u s i o n  r e g a r d i n g  t h e  m a l a r i a  

h a z a r d  i n  t h e  Lake  Texoma a r e a  m us t  be 
b a s e d  up on  s u c h  f i n d i n g s  a s  a r e  d i s ­
c u s s e d  i n  the  f o r e g o i n g  s e c t i o n s  o f  t h i s  
r e p o r t .  T h e s e  f i n d i n g s  may be b r i e f l y  
s u m m a r i z e d  as  f o l l o w s :

1. M o s t  o f  t h e  l a k e  s h o r e  i s  n o t  
f a v o r a b l e  f o r  m a l a r i a  m o s q u i t o  p r o ­
d u c t i o n .  U n c l e a r e d  i n l e t s  p r e s e n t  t h e  
g r e a t e s t  p r o b l e m .

2. A q u a t i c  p l a n t s ,  w i th  the e x c e p t i o n  
o f  w i l l o w s ,  h a v e  n o t  i n v a d e d  t h e  l a k e  
t o  any c o n s i d e r a b l e  e x t e n t .

Figure 16. Flotage in Lake Texoma pr ior  to High Surcharge in 1945.
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3. The p r e s e n t  w a t e r - l e v e l  o p e r a t i o n  
o f  the r e s e r v o i r ,  p a r t i c u l a r l y  the s p r i n g  
s u r c h a r g e ,  w i l l  t e n d  t o  k e e p  m o s q u i t o  
b r e e d i n g  and a q u a t i c  p l a n t  g r o w t h  i n  
th e  r e s e r v o i r  t o  a minimum. Should  t h e r e  
b e  a r i s e  i n  t h e  w a t e r - l e v e l  i n  t h e  
summer  t h a t  p u t s  t h e  w a t e r  i n t o  t h e  
m a r g i n a l  v e g e t a t i o n ,  t h e  w a t e r  s h o u l d  
be l o w e r e d  f rom th e  v e g e t a t i o n  i n  l e s s  
t h a n  two w e e k s .

4. The human p o p u l a t i o n  w i t h i n  m a l a r i a  
m o s q u i t o  f l i g h t - r a n g e  o f  t h e  r e s e r v o i r  
i s  s p a r s e .  T i s h o m i n g o ,  O k l a h o m a ,  i s  
t h e  p r i n c i p a l  town on t h e  l a k e  s h o r e .

5. E p i d e m i o l o g i c a l  i n f o r m a t i o n  ba se d  
on r e c e n t  su r v e y s  i n d i c a t e s  t h a t  m a l a r i a  
i s  p r e s e n t  in  t h e  Lake Texoma a r e a  b u t  
i t  i s  o f  low e n d e m i c i t y .

6. R e c e n t  e n t o m o l o g i c a l  d a t a  demon­
s t r a t e  t h a t  A n o p h e l e s  q u a d r i m a c u l a t u s , 
t h e  p r i n c i p a l  v e c t o r  o f  m a l a r i a  i n  th e  
S o u th ,  i s  common a r o u n d  th e  e n t i r e  m ar ­
g i n  o f  t h e  l a k e ,  and  e x t r e m e l y  h e a v y  
p o p u l a t i o n s  a r e  found i n  a few l o c a l i z e d  
a r e a s ,  e s p e c i a l l y  i n  swampy a r e a s  a d ­
j a c e n t  t o  t h e  l a k e  l o c a t e d  i n  Z o n e s  
1 and 16 .

7.  The two most  i m p o r t a n t  a r e a s  from 
a m a l a r i a  s t a n d p o i n t ,  i .  e . ,  where heavy 
d e n s i t i e s  o f  m a l a r i a  m o s q u i t o e s  o c c u r  
n e a r  l a r g e  human p o p u l a t i o n s ,  a r e  t h e  
dam s i t e ,  where a l a r g e  number of  f i s h e r ­
men g a t h e r ,  and th e  town o f  Tishomingo,
Ok 1 a h o m a .

I t  i s  c o n c l u d e d  f ro m  t h e  f o r e g o i n g  
f a c t s  t h a t  a l t h o u g h  o n l y  a m i n o r  ma­
l a r i a  h a z a r d  i s  p r e s e n t  a t  t h i s  t i m e  
a h i g h  p o t e n t i a l  m a l a r i a  h a z a r d  d o e s  
e x i s t  i n  t h e  Lake  Texoma r e g i o n .  The  
f i n a l  s e c t i o n  o f  t h i s  r e p o r t  c o n t a i n s  
r e c o m m e n d a t io n s  c o n c e r n i n g  t h e  m a l a r i a  
c o n t r o l  m e a s u r e s  c o n s i d e r e d  n e c e s s a r y  
t o  p r e v e n t  a s e r i o u s  m a l a r i a  p r o b l e m  
f  r  om a r i s i n g .

recommendations
FOR MALARIA CONTROL

These recommendat ions  a r e  d e s i g n e d  to  
p r o v i d e  m a l a r i a  c o n t r o l  i n  t h e  t e r r i t o r y  
a d j a c e n t  to  a l l  s i g n i f i c a n t  c e n t e r s  o f

p o p u l a t i o n  and p l a n n e d  dev el o pm en t s  wi th  
h o u s i n g  f a c i l i t i e s ,  t h e  p r o p o s e d  p r o ­
gram i s  n o t  d e v i s e d  t o  p r o v i d e  c o m p l e t e  
mosqui to c o n t r o l  on  Lake  Texoma. A c a r e ­
f u l  s t u d y  o f  t h e  e n t o m o l o g i c a l  r e c o r d s  
i n  r e l a t i o n  to  human p o p u l a t i o n  c e n t e r s  
formed the  b a s i s  f o r  a l l  recommendat ions .

The proposed program in c lude s ;  (1) c l e a r ­
in g ,  (2 )  d r a i n a g e ,  (3 )  w a t e r - l e v e l  man­
a g e m e n t ,  ( 4 )  l a r v i c  i d i n g ,  ( 5 )  r e m o v a l  
o f  s e c o n d a r y  g r o w t h  ( w i l l o w s ,  e t c . ) ,  
(6) f l o t a g e  and d r i f t  removal ,  (7) a q u a t i c  
p l a n t  c o n t r o l ,  (8)  l o c a t i o n  and d e v e l o p ­
m e n t  o f  w i l d l i f e ,  r e c r e a t i o n a l ,  and  
l e a s e d  a r e a s ,  and (9 )  t h e  e s t a b l i s h m e n t  
o f  a m a l a r i a  c o n t r o l  u n i t .

CLEARING. I t  has  l o n g  been r e c o g n i z e d  
t h a t  t h e  c l e a r i n g  o f  t h e  s i t e  o f  an 
a r t i f i c i a l  l a k e  i s  o f  p a r a m o u n t  i m p o r ­
ta nce  in  p r e v e n t i n g  Anoph eles  p r o d u c t i o n .  

A l l  t i m b e r  a n d  u n d e r b r u s h  s h o u l d  be 
r e m o v e d  up t o  e l e v a t i o n  620 ( t a k i n g  
i n t o  a c c o u n t  t h e  e f f e c t s  o f  t h e  b a c k ­
w a t e r  c u r v e )  i n  t h e  f o l l o w i n g  a r e a s ;  
(1 )  i n  t h e  P e n n i n g t o n  C r e e k  i n l e t  n e a r  

Tishomingo, Oklahoma (Figure 17),  (2) w i t h ­
i n  m a l a r i a  m o s q u i t o  f l i g h t - r a n g e  o f  
t h e  town o f  L e b a n o n ,  O k la h o m a .  I t  i s  
f u r t h e r  recommended t h a t  i n  t h e s e  two 
a r e a s  t h e  t r e e s  and u n d e r b r u s h  be c u t  
a t  l e a s t  s i x  i n c h e s  b e l o w  t h e  w a t e r  
s u r f a c e  a t  t h e  n o rm a l  summer o p e r a t i n g  
l e v e l  o f  t h e  r e s e r v o i r .  The work s h o u l d  
a l s o  i n c l u d e  t h e  r e m o v a l  and d i s p o s a l  
o f  a l l  l o g s ,  b r u s h ,  and  o t h e r  d e b r i s  
a l r e a d y  f e l l e d  and i n  t h e  w a t e r  be tween  
t h e  l o w - w a t e r  e l e v a t i o n  a nd  e l e v a t i o n  
620.  T imber  a l o n g  t h e  l a k e  s h o r e  which  
i s  k i l l e d  due t o  i n t e r m i t t e n t  i n u n d a t i o n  
s h o u l d  be remo ved p e r i o d i c a l l y .

I n  t h e  p a s t ,  h e a v y  p r o d u c t i o n  o f  
q u a d r i m a c u l a t u s  m o s q u i t o e s  ha s  u s u a l l y  
o c c u r r e d  on a r t i f i c i a l  l a k e s  w h e re  th e  
t i m b e r  and u n de rb rush  were n o t  c o m p le te ly  
r em ove d .  I t  i s ,  t h e r e f o r e ,  recommended 
t h a t  developments  w i t h  hous in g  f a c i l i t i e s  
be l o ca te d  beyond m a la r i a  mosqui to f l i g h t -  
r a n g e  o f  u n c l e a r e d  t i m b e r  a r e a s  on Lake 
T exo m a .  I f  i t  a p p e a r s  d e s i r a b l e  f rom 
o t h e r  s t a n d p o i n t s  t o  l o c a t e  h o u s i n g
s i t e s  w i t h i n  m a l a r i a  m o s q u i t o  f l i g h t -

the d Z r 7uyr in agdea T id d ly  l l ^ o d ”  I ' a n y ^ f  ° th lt  e Z ’e w l e T  ^  g“ t hered a t . t h* f i s h i n g  s i t e  belowwhen the malar i a  mosqui to  becomes a / t i v e .  P P p r e s e n t  d u r i n g  the eveni ng,  a t ime
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ra nge  o f  u n c l e a r e d  t i m b e r e d  a r e a s ,  t h e n  
t h e  t i m b e r  a nd  u n d e r b r u s h  s h o u l d  be  
r e m o v e d .

T h e s e  r e c o m m e n d a t i o n s  i n c l u d e  t h e  
removal  o f  35 a c r e s  o f  s t a n d i n g  t i m b e r  
a t  an e s t i m a t e d  c o s t  o f  $300 p e r  a c r e ,  
a t o t a l  o f  $10,500. T h i s  o p e r a t i o n  sho u ld  
be c a r r i e d  o u t  as soon a s  p o s s i b l e  s i n c e  
t h e  r em o va l  o f  t h e  t i m b e r  w i l l  r e d u c e  
t h e  c o s t  a nd  i n c r e a s e  t h e  e f f i c i e n c y  
o f  l a r v i c i d a l  o p e r a t i o n s .

DRAINAGE. I t  i s  recommended t h a t  t h e  
f o l l o w i n g  b r e e d i n g  p l a c e s  be p e r m a n e n t ly  
e l i m i n a t e d  by d r a i n a g e :  ( 1 )  t h e  p o n d  
and s e r i e s  o f  swamps w h i c h  l i e  im m e­
d i a t e l y  e a s t  o f  t h e  dam (Zone 1 - S e c ­
t i o n  27, Oklahoma). Thi s  i m p o r t a n t  breed-  
m g  f o c u s  s h o u l d  be d r a i n e d  as  soo n as 
p o s s i b l e .  On p r o j e c t s  2, 3, 4, a n d  5 
( F i g u r e  13),  i t  may be n e c e s s a r y  to con­
s t r u c t  a s e r i e s  o f  s m a l l  d i t c h e s  l e a d ­
i n g  i n t o  t h e  main o u t l e t  d i t c h ;  (2)  th e  
sma l l  pond on the  P r e s t o n  Bend P e n i n s u l a  
(Zone 9 - S e c t i o n  2, Texas)  ( F i g u r e  18).

Any r e s i d u a l  p o o l s  i n  t h e  zo ne  o f  
t h e  f l o o d - c o n t r o l  p o o l  ( 6 1 7  t o  64 0 )  
which l i e  w i t h i n  m a l a r i a  m os qui to  f l i g h t -  
r a n g e  o f  T i s h o m in g o  and L e b a n o n ,  O k l a ­
homa, o r  any p l a n n e d  a r e a s  w i t h  h o u s i n g  
f a c i l i t i e s ,  s h o u l d  be d r a i n e d  i f  s u c h  
p o o l s  a r e  l o c a t e d .

T h e s e  r e c o m m e n d a t i o n s  i n c l u d e  t h e  
r em o va l  o f  3, 500 c u b i c  y a r d s  o f  e a r t h  
a t  an e s t i m a t e d  c o s t  o f  $ 1 . 2 5  p e r  y a r d ,  
a t o t a l  c o s t  o f  $ 4 ,3 7 5 .

WATER-LEVEL MANAGEMENT. P r o p e r  w a t e r -  
l e v e l  m anagement  i s  r e c o g n i z e d  a s  o n e  
o f  t h e  m o s t  s u c c e s s f u l  and  e f f i c i e n t  
m e t h o d s  o f  m o s q u i t o  and p l a n t  c o n t r o l  
on a r t i f i c i a l  l a k e s .  I n  v i e w  o f  t h e  
f a c t  t h a t  on Lake  Texoma t h e  p r o p o s e d  
o p e r a t i o n  o f  the r e s e r v o i r  n e c e s s i t a t e s  
a c o n s t a n t - l e v e l  pool  a t  e l e v a t i o n  617 
t h r o u g h o u t  m os t  o f  t h e  y e a r ,  e x c e p t  a t  
t i m e s  o f  f l o o d  when t h e  s t o r a g e  volume 
b e t w e e n  e l e v a t i o n s  617 a n d  64 0  w i l l  
be u s e d ,  t h e  f o l l o w i n g  r e c o m m e n d a t i o n s  
a r e  made: ( 1 )  a h i g h  s u r c h a r g e  ( a b o v e
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Figure 18. Stock pond, P r e s t o n  Bend P e n i n ­s u l a ,  Zone 9.

e l e v a t i o n  620)  s h o u l d  be o b t a i n e d  i n  
t h e  s p r i n g  i n  o r d e r  t o  s t r a n d  f l o t a g e  
a t  as h i gh  an e l e v a t i o n  as  p o s s i b l e  and 
t o  i n s u r e  a c l e a n  s h o r e  l i n e  d u r i n g  
t h e  m a l a r i a - m o s q u i t o  b r e e d i n g  s e a s o n ,
( 2 )  a s h a r p  drop  i n  w a t e r - l e v e l  s h o u l d  
f o l l o w  th e  s u r c h a r g e  t o  s t r a n d  f l o t a g e ,
( 3 )  t h e  w a t e r  l e v e l  s h o u l d  be  h e l d  as  
n e a r  e l e v a t i o n  6 2 0 . 0  m  t h e  s p r i n g  as  
p o s s i b l e  t o  i n h i b i t  m a r g i n a l  g r o w t h .  
The  w a t e r  l e v e l  s h o u l d  be d r o p p e d  t o  
e l e v a t i o n  618.0  a t  t h e  b e g i n n i n g  o f  t h e  
m a l a r i a  m o s q u i t o  b r e e d i n g  s e a s o n ,  to 
b e  f o l l o w e d  by a g r a d u a l  r e c e s s i o n  
d u r i n g  t h e  s e a s o n ;  (4 )  f o l l o w i n g  summer 
f l o o d s  t h e  w a t e r  e l e v a t i o n  s h o u l d  be 
b r o u g h t  back  to an e l e v a t i o n  which p r e ­
s e n t s  a c l e a n  s h o r e  as  soo n as  p o s s i b l e  
a f t e r  t h e  f l o o d  c r e s t  h a s  been  r e a c h e d .

A q u a t i c  p l a n t  g r o w t h  may be a p r o b ­
l e m  i n  L a k e  Texoma; h o w e v e r  t h e  s m a l l  
amount  o f  w a t e r  f l u c t u a t i o n  w h ic h  w i l l  
i n e v i t a b l y  o c c u r  ( F i g u r e  19)  d u r i n g  
t h e  summer  m o n t h s  may b e  s u f f i c i e n t  
t o  i n h i b i t  p l a n t  g r o w t h .

A s t u d y  o f  t h e  1945 p o o l  e l e v a t i o n s  
( F i g u r e  19) sho ws t h a t  p e a k s  o c c u r r e d  
d u r i n g  A p r i l ,  J u n e ,  and  O c t o b e r .  T h e s e  
c o r r e s p o n d  w i t h  t h e  p e r i o d s  o f  h e a v y  
p r e c i p i t a t i o n  ( F i g u r e  6 ) ,  The  h i g h e s t  
e l e v a t i o n  r e c o r d e d  was  6 2 9 . 0 4  on A p r i l  
18,  1945.  D u r i n g  1946 t h e  w a t e r  l e v e l  
o f  the  r e s e r v o i r  p r e s e n t e d  a more normal 
p i c t u r e  t h a n  m  1945 ( F i g u r e  19) m  t h a t  
p r e c i p i t a t i o n  was  more  n o r m a l  and  t h e  
p o o l  e l e v a t i o n s  f l u c t u a t e d  a r o u n d  617.

LARVICIDING. Even t h o u g h  an a r t i f i ­
c i a l  l a k e  i s  w e l l - p r e p a r e d  and m a i n t a i n ­
e d ,  i t  i s  g e n e r a l l y  n e c e s s a r y  to  c o n ­
t r o l  m o s q u i t o e s  on c e r t a i n  s e c t i o n s  o f  
t h e  impoundage by the  u s e  o f  l a r v i c i d e s .  
The p r o p o s e d  l a r v i c i d a l  o p e r a t i o n s  f o r  
Lake  Texoma a r e  r e s t r i c t e d  t o  q u a d r i -  
m a c u l a t u s  b r e e d i n g  a r e a s  w i t h i n  mos­
q u i t o  f l i g h t - r a n g e  o f  t o w n s ,  c e n t e r s  
o f  p o p u l a t i o n s ,  and  r e c r e a t i o n a l  o r  
l e a s e d  a r e a s  w i t h  h o u s i n g  f a c i l i t i e s .  
L a r v i c i d m g  o f  t h e  f o l l o w i n g  a r e a s  i s  
recommended: (1)  w i t h i n  one m i l e  o f  t h e  
town o f  J i shomingo,  Oklahoma, and Murray 
C o l l e g e ,  i t  b e i n g  u n d e r s t o o d  t h a t  t h e  
Corps  o f  E n g i n e e r s  w i l l  n o t  be e x p e c t e d  
t o  l a r v i c i d e  t h o s e  b r e e d i n g  a r e a s  n e a r  
Tishomingo n o t  on F e d e r a l  p r o p e r t y  ( F i g ­
u r e  1 7 ) ,  ( 2 )  w i t h i n  o n e  m i l e  o f  t h e
town o f  L e b a n o n ,  Ok lahoma,  ( 3 )  i t  w i l l  
be  n e c e s s a r y  to c o n t r o l  m o s q u i t o  b r e e d ­
i n g  i n  t h e  t e r r i t o r y  i m m e d i a t e l y  e a s t  
o f  t h e  dam (Zone  1 - S e c t i o n  27, O k l a ­
homa)  by t h e  u s e  o f  l a r v i c i d e s  u n t i l  
m o r e  p e r m a n e n t  c o n t r o l  i s  e f f e c t e d ,
(4)  i n  the  e v e n t  i t  i s  found i m p r a c t i c a l  
to  e l i m i n a t e  t h e  s t o c k  pond on th e  P r e s ­
t o n  Bend P e n i n s u l a  ( Z o n e  9 - S e c t i o n  
2) ,  m o sq u i t o  b r e e d i n g  s h o u l d  be c o n t r o l ­
l e d  by t h e  u s e  o f  l a r v i c i d e s .

Even though the e n t o m o l o g i c a l  r e c o r d s  
f o r  1945 do n o t  i n d i c a t e  t h e  n e e d  f o r  
e x t e n s i v e  l a r v i c i d a l  o p e r a t i o n s ,  f u t u r e  
e n t o m o l o g i c a l  s t u d i e s  s h o u l d  be made 
t o  d e t e r m i n e  w h e t h e r  l a r v i c i d i n g  s h o u l d  
be e x t e n d e d  to  c o n t r o l  m o s q u i t o  b r e e d ­
i n g  n e a r  r e c r e a t i o n a l  and l e a s e d  a r e a s  
w i t h  h o u s i n g  f a c i l i t i e s .

O i l  ( D i e s e l  No.  2) o r  p a r i s  g r e e n  
a r e  t h e  two l a r v i c i d e s  g e n e r a l l y  em­
p l o y e d  on  a r t i f i c i a l  l a k e s .  O i l ,  a l ­
t h o u g h  m ore  c o s t l y ,  i s  a l s o  e f f e c t i v e  
a g a i n s t  many s p e c i e s  o f  c u l i c m e  m o s ­
q u i t o e s .  Where p o s s i b l e ,  i t  i s  r e c o m ­
mended t h a t  o i l  be em ployed  and t h a t  i t  
be a p p l i e d  by a w a t e r - o i l  u n i t  o p e r a t i n g  
f rom  a s h a l 1o w - d r a f t  b o a t .  T h i s  t y p e  
o f  equ ipment  i s  f a v o r e d  f o r  u s e  on a r t i ­
f i c i a l  l a k e s  b e c a u s e  a h e a v y  s t r e a m  o f  
o i l  and w a t e r  i s  p a r t i c u l a r l y  e f f e c t i v e  
m  b r e a k i n g  up m at s  o f  f l o t a g e  commonly 
found on i n p o u n d a g e s ,  t h e r e b y  r e s u l t i n g
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i s  more  e f f i c i e n t  c o n t r o l .  W a t e r - o i l  
1 a r v i c i d i n g  i s  n o t  f e a s i b l e  f o r  l a r «  
a c r e a g e s  o f  s h a l l o w  b r e e d i n g  p l a c e s ,  
e s p e c i a l l y  u n c l e a r e d  a r e a s ,  t h e s e  r e q u i r e  
o t h e r  l a r v i c i d a l  m e t h o d s ,  s u c h  a s  a i r ­
p l a n e  d u s t i n g  w i t h  p a r i s  g r e e n .

In v iew o f  t h e  c o n s i d e r a b l e  s a v i n g s  
w h i c h  may be  e f f e c t e d  by  t h e  u s e  o f  
.  l a r v i c i d e s ,  e s p e c i a l l y  as  com pared  
to  o i l ,  c o n s i d e r a t i o n  o f  i t s  u s e ,  w i th  
adeq ua t e  p r e c a u t i o n s  a g a i n s t  o v e r d o s i n g  
i s  recommended.  Whi le  t h e  econ om ic  ad­
v a n t a g e  o f  DDT l a r v i c i d e s  o v e r  p a n s  
g r e e n  l a r v i c i d e s  may n o t  be  c o n s i d e r ­
a b l e ,  i t  s h o u l d  be p o i n t e d  o u t  t h a t  the  
ormer k i l l s  a l l  types  o f  mosquito l a r v a e ,  

w h e r e a s  p a n s  g r e e n  k i l l s  e s s e n t i a l l y  
o n l y  a n o p h e l m e  l a r v a e .

A v a i l a b l e  e n t o m o l o g i c a l  d a t a  f o r  th e  
Lake Texoma ar ea  r e v e a l  t h a t  the  m a l a r i a -  
m o s q u i t o  b r e e d i n g  s e a s o n  e x t e n d s  f rom 
May t o  O c t o b e r .  I t  w i l l ,  t h e r e f o r e ,
, n e c e s s a r y  t o  make a p p r o x i m a t e l y  20 
l a r v i c i d a l  t r e a t m e n t s  e a c h  y e a r .  I f  i t  
be co m es  n e c e s s a r y  i n  t h e  i n t e r e s t  o f  
H o o d  c o n t r o l  t o  r a i s e  a n d  h o l d  t h e  
w a t e r  a t  e l e v a t i o n s  a b o v e  620 d u r i n g  
t h e  mosqui t o  b r e e d i n g  s e a s o n ,  l a r v i c i d a l  
o p e r a t i o n s  s h o u l d  be  e x t e n d e d  i n t o  tem­
p o r a r i l y  c r i t i c a l  a r e a s  a s  d e t e r m in e d  by 
e n t o m o l o g i c a l  d a t a .

I t  i s  e s t i m a t e d  t h a t  a b o u t  90 a c r e s  
w i l l  r e q u i r e  t r e a t m e n t  by p o w e r  e q u i p ­
m e n t  and  a b o u t  70 a c r e s  by  h a n d .  The 
a n n u a l  c o s t  o f  t h e  l a r v i c i d a l  o p e r a ­
t i o n s  w i l l  be a p p r o x i m a t e l y  1 1 2 , 7 5 0 .

d e s c r i b e d  a b o v e  a t  $50 p e r  a c r e  w i l l  
oe  a p p r o x i m a t e l y  $ 1 , 5 0 0 .

FLOTAGE AND DRIFT REMOVAL. F l o t a g e  
g e n e r a l l y  found a t  t h e  e d g e s  o f  newly-  
formed a r t i f i c i a l  l a k e s  t e n d s  to  c r e a t e  
i a v o r a b l e  h a b i t a t s  f o r  q u a d r i m a c u l a t u s  
m o s q u i t o e s .  I n  o r d e r  t o  d e c r e a s e  f u t u r e  
m a l a n a  c o n t r o l  c o s t s  i t  i s  recommended 

h a t :  (1)  a h i g h  s u r c h a r g e  be p r o v i d e d  
i n  th e  s p r i n g  to  s t r a n d  t h i s  o b j e c t i o n ­
a b l e  m a t e r i a l  ( t h i s  o p e r a t i o n  i s  by f a r

e i . e j S^ e S t | ' q u i c k e s t ,  a n d  c h e a p e s t  m e th o d  f o r  r e m o v i n g  f l o t a g e ) ,  ( 2 )  an 
i n s p e c t i o n  be made o f  t h e  s p e c i a l  c o n ­
t r o l  a r e a s  n e a r  t h e  towns  o f  Tishoming o 
and L e b a n o n ,  Oklahoma,  t o  d e t e r m i n e  i f  
i t  w i l l  be n e c e s s a r y  t o  remo ve d r i f t ­
wood by  m a n u a l  o r  m e c h a n i c a l  m e t h o d s  
m  o r d e r  t o  f a c i l i t a t e  l a r v i c i d a l  o p e r a ­
t i o n s ,  (3)  an i n s p e c t i o n  be made where  
l a r g e  c o n c e n t r a t i o n s  o f  d r i f t w o o d  o c c u r  
on  t h e  s h o r e .  I t  i s  b e l i e v e d  t h a t  many 
s u c h  a c c u m u l a t i o n s  can  be b u r n e d  a t  a 
sma 1 c o s t ,  a n d  t h e r e b y  o b v i a t e  t h e  
p o s s i b l e  s h i f t i n g  o f  t h e  d r i f t w o o d  by 
h i g h  w a t e r  and wind i n t o  c o n t r o l  a r e a s ,  
t h u s  n e c e s s i t a t i n g  i t s  r e m o v a l  a t  a 
g r e a t e r  e x p e n s e .

The e s t i m a t e d  c o s t  o f  t h i s  o p e r a t i o n  
w i l l  be a p p r o x i m a t e l y  $ 1 , 0 0 0 .

REMOVAL OF SECONDARY GROWTH. Although 
t h e r e  i s  a l a r g e  a c r e a g e  on Lake  Texoma 
c o v e r e d  w i t h  w i l l o w s  a n d  u n d e r b r u s h ,  
th e  amount o f  m o sq u i t o  b r e e d i n g  i n  t h e s e  
a r e a s  m  1945 was n o t  l a r g e .  I t  i s  r e c ­
om m en ded ,  h o w e v e r ,  t h a t  w i l l o w s  a n d  
u n d e r b r u s h  be removed i n  t h e  f o l l o w i n g  
a r e a s :  ( 1 )  i n t h e v i c i n i t y  o f  T i s h o ­
mingo, Oklahoma, (2)  n e a r  Lebanon,  O k la ­
homa, (3)  n e a r  t h e  dam s i t e .  I t  may be 
P o s s i b l e  t o  mow t h e s e  a r e a s  o r  e v e n  

u r n  them o f f .  These methods  have  p ro v en  
p r a c t i c a l  and e c o n o m i c a l  and  s h o u l d  be 
d o n e  i n  t h e  f a l l .

The e s t i m a t e d  c o s t  o f  removing t h i r t y  
a c r e s  o f  s e c o n d a r y  g r o w t h  i n  t h e  a r e a s

AQUATIC PLANT CONTROL. P l a n t s  wh ich  
a r e  u n d e s i r a b l e  f rom a m a l a r i a  c o n t r o l  
s t a n d p o i n t  should  be c o n t r o l l e d  w i th in  the 
r e s e r v o i r .  The e a r l y  d e t e r m i n a t i o n  o f  the 
p r e s e n c e  o f  such  p l a n t s  and the  i n s t i t u t ­
i n g  o f  s t e p s  t o w a r d  t h e i r  c o n t r o l  w i l l  
g r e a t l y  r e d u c e  t h e  c o s t  o f  r e m o v a l ,  as 
w e l l  as  t h e  c o s t  o f  m o s q u i t o  c o n t r o l .

Ther e  i s  a good p o s s i b i l i t y  t h a t  th e  
more r e c e n t l y  d e v e l o p e d  methods  f o r  th e  
ch em ica l  c o n t r o l  o f  p l a n t s  w i l l  be u s e ­
fu l  on Lake  Texoma and i t  i s  s u g g e s t e d ,  
i n  v i e w  o f  e c o n o m y ,  t h a t  t h e  u s e  o f  
t h e s e  m e th o d s  be i n v e s t i g a t e d .

A m e r i c a n  l o t u s  h a s  b e e n  l o c a t e d  i npo nd s  l n  Zone 15 ( S e c t i o n  1Q) ^
14 ( A c t i o n  22) i n  Oklahoma, and i n  Zone 
28 ( S e c t i o n  30) i n  T e x a s .  I t  i s  recom­
mended t h a t  t h e s e  p l a n t s  be c o n t r o l l e d  
as soo n a s  p o s s i b l e  t o  a i d  i n  p r e v e n t ­
i n g  t h e i r  i n t r o d u c t i o n  i n t o  t h e  l a k e .
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The c o s t  o f  r e m o v i n g  t h i s  a q u a t i c  

p l a n t  from t h r e e  a c r e s  c o m p r i s i n g  t h e s e  
p o n d s  w i l l  be a b o u t . $300 .

DEVELOPMENT OF RECREATIONAL AND LEASED 
AREAS. I t  i s  h i g h l y  d e s i r a b l e  t h a t  a 
c a r e f u l  s t u d y  be made o f  t h e  t e r r a i n  
and o f  a v a i l a b l e  e n t o m o l o g i c a l  r e c o r d s  
b e f o r e  l o c a t i n g  any h o u s i n g  f a c i l i t i e s  
on  t h e  m a r g in  o f  t h e  l a k e .

I f  t h e  f o l l o w i n g  p r o c e d u r e s  a r e  c a r ­
r i e d  o u t ,  i t  i s  b e l i e v e d  t h a t  s u i t a b l e  
r e c r e a t i o n a l  a r e a s  c a n  be  s e l e c t e d  a t  
min imum d i s e a s e  h a z a r d  a n d  m o s q u i t o  
c o n t r o l  c o s t .

1. A l l  r e c r e a t i o n a l  and l e a s e d  a r e a s  
w i t h  h o u s i n g  f a c i l i t i e s  s h o u l d  be l o c a t ­
ed m o r e  t h a n  two m i l e s  f ro m  W i l d l i f e  
R e f u g e s  w h ich  p r o v i d e  f a v o r a b l e  b r e e d ­
i n g  h a b i t a t s  f o r  t h e  q u a d r i m a c u l a t u s  
m o s q u i  t o e s .

2. No r e c r e a t i o n a l  o r  l e a s e d  a r e a  
w i t h  h o u s i n g  f a c i l i t i e s  s h o u l d  be l o c a t ­
ed  s o u t h e a s t  o f  R a v i a ,  O k l a h o m a ,  i n  
Zone 16, b e c a u s e  o f  t h e  h a z a r d o u s  popu­
l a t i o n  o f  q u a d r i m a c u l a t u s  m o s q u i t o e s  
found t h e r e .  These  a r e a s  sh o u l d  be l o c a t ­
ed w h e r e  m o s q u i t o  b r e e d i n g  h a s  p r o v e n  
l i g h t ,  o r  w h e r e  t h e  p o t e n t i a l i t y  f o r  
b r e e d i n g  i s  1 ow.

3. The u s e  o f  t h e s e  a r e a s  w i l l  be 
i n c r e a s e d  by p r o v i s i o n  o f  w a t e r  s u p p l y  
and sewage f a c i l i t i e s  i n s t a l l e d  i n  a c ­
c o r d a n c e  w i t h  t h e  s t a n d a r d s  o f  r e s p e c ­
t i v e  s t a t e  h e a l t h  d e p a r t m e n t s  and  by 
c o n s t r u c t i o n  o f  a l l - w e a t h e r  r o a d s  l e a d ­
i n g  i n t o  e a c h  a r e a ;  and w i l l  be s e l e c t ­
ed f o r  t h e i r  n a t u r a l  a t t r a c t i v e n e s s .

W h i l e  t h e  c o s t  o f  p r o p e r  p l a n n i n g  
w i l l  be n e g l i g i b l e ,  t i m e  s p e n t  on t h i s  
p h a s e  o f  t h e  p r o g r a m  w i l l  g r e a t l y  i n ­
c r e a s e  t h e  u s e f u l n e s s  o f  t h e  l a k e  f rom 
many s t a n d p o i n t s  a n d  w i l l  r e s u l t  i n  
l o w e r i n g  a n n u a l  m o s q u i t o  c o n t r o l  c o s t s .

RESTRICTION ON USE OF LAND. I n  t h e  
t . e r r i t o  r y  ^ad j  a ce  n t  t o  w i l d l i f e  a r e a s  
and s e c t i o n s  o f  t h e  s h o r e  l i n e  w h e r e  
h e a v y  m o s q u i t o  p r o d u c t i o n  i s  t a k i n g  
p l a c e  a nd  w h e r e  i t  i s  p l a n n e d  n o t  t o  
recommend t h e  c o n t r o l  o f  m o s q u i t o e s ,  
i t  i s  r e c o m m e n d e d  t h a t  c o n s i d e r a t i o n  
be g i v e n  t o  p e r m i t t i n g  t h e  o w n e r  o r  
l e s s e e  t h e  n o r m a l  u s e  o f  t h e  l a n d  f o r  
t i m b e r i n g ,  f a r m i n g ,  g r a z i n g ,  o r  o t h e r  
no rm al  u s e s  d u r i n g  t h e  m o s q u i t o  b r e e d ­
i n g  s e a s o n .  The r e s t r i c t i o n  i n c l u d e d  
i n  t h i s  r e c o m m e n d a t i o n  s h o u l d  p r o h i b i t  
t h e  n i g h t  o c c u p a n c y  o f  e x i s t i n g  d w e l l ­
i n g s  o r  t h e  c o n s t r u c t i o n  o f  new d w e l l -

T a b l e  XI
LOCATION AND EXTENT OF PROPOSED MALARIA CONTROL PROGRAM 

ON LAKE TEXOMA, 1 9 46

OKLAHOMA TEXAS
MISC. TOTALS

TISHOMINGO LEBANON BELOW DAM PRESTON BEND ZONE 28
Q e a r i n g 32 ac re s 3 ac r e s — . . . . . . — 35 ac r e s
Drainage

Power 30 ac res 5 acres
2,500 cu. yd. 200 cu.yd.

_i _  ̂
800 cu. yd. 

45 acr es
3, 500 cu. yd, 

80 a c r e s
L a r v i c i d in g

Hand 5 acr es 5 ac res 10 acr es . . . ^ • 50 acres 70 a c r e s
Willow Con­

t r o l 15 ac res 4 ac res 11 acr es __ _ — ' . . . 30 acr es
Dri ftwood

Removal 11 mi les ■B • « — — _ . . . 11 mi le s
Aqua t ic  P la n t  

Control 2 acr es -  — — --- • 1 acre ' -- 3 ac r e s
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i n g s  f o r  human o c c u p a n c y  w i t h i n  t h e  
m o s q u i t o  f l i g h t - r a n g e  z o n e .  T h e  r e ­
s t r i c t i o n  on  t h e  u s e  o f  the'  l a n d  s h o u l d  
p r o h i b i  t  t h e  u s e  o f  t e n t s  f o r  n i g h t  
o c c u p a n t s  d u r i n g  t h e  m o s q u i t o  b r e e d ­
i n g  s e a s o n .

ESTABLISHMENT OF A MALARIA CONTROL 
UNIT. The s u c c e s s  o f  t h e  p r o p o s e d  ma­
l a r i a  c o n t r o l  p r o g r a m  f o r  L a k e  Texoma 
w i l l  d e p e n d  l a r g e l y  o n  t h e  s e l e c t i o n  
o f  w e l l - q u a l i f i e d  p e r s o n n e l  t o  d i r e c t  
t h e  o p e r a t i o n a l  and e n t o m o l o g i c a l  p h a s e s  
o f  t h e  p r o g r a m .

I t  i s  recommended t h a t  a s m a l l ,  f u l l ­
t ime m a l a r i a  u n i t  be o r g a n i z e d  to  s u p e r ­
v i s e  a l l  m a l a r i a  c o n t r o l  o p e r a t i o n s  on 
t h e  r e s e r v o i r .

The ke y  p r o f e s s i o n a l  p e r s o n n e l  would  
c o n s i s t  o f  an e n g i n e e r  and an e n t o m o l o ­
g i s t  who, t o g e t h e r  w i t h  t h e  n e c e s s a r y  
s u b - p r o f e s s i o n a l  p e r s o n n e l ,  would  c a r r y  
on t h e  c o n t r o l  p r o g r a m .  T h e  p r i m a r y  
d u t i e s  o f  th e  e n g i n e e r  would  be t o  p l a n  
and d i r e c t  c o n t r o l  o p e r a t i o n s ,  p u r c h a s e  
e q u i p m e n t  and s u p p l i e s ,  and  employ and 
and t r a i n  th e  n e c e s s a r y  o p e r a t i o n a l  p e r -

T a b l e  X I I
COST ESTIMATE OF MALARIA CONTROL ON LAKE TEXOMA, 19 46

ITEM UNITS UNIT
COSTS

ESTIMATED
COST TOTALS

Non R e c u r r e n t  C o s t s
C l e a r i n g 35 a c r e s $ 3 0 0 . 0 0 $ 1 0 , 5 0 0 . 0 0
D r a i n a g e 3,  500 cu .  yd . 1 . 2 5 4 , 3 7 5 . 0 0
D r i f t w o o d  Re m ov al 11 m i l e s 9 0 . 0 0 9 9 0 . 0 0

$ 1 5 , 8 6 5 . 0 0
E qu ip m en  t

W a t e r - o i l  U n i t 1 $ 6 0 0 . 0 0 $ 6 0 0 . 0 0
Hand S p r a y e r s 12 1 5 .0 0 1 8 0 . 0 0
Hip  B o o t s 19 6 . 0 0 1 1 4 . 0 0
5 0 - g a l .  Drums 15 4. 50 6 7 . 5 0

$ 9 6 1 . 5 0
R e c u r r e n t  C o s t s  ( P e r  Annum) $ 1 6 , 8 2 6 . 5 0

L a r v i c i d i n g  (20  a p p l i c a -
t i o n s )

P o w e r 80 a c r e s 3 . 0 0 $ 1 2 , 1 5 0 . 0 0
Hand 70 a c r e s 5. 25
W i l l o w  c o n t r o l 30 a c r e s 5 0 .0 0 1, 5 0 0 . 0 0
A q u a t i c  p l a n t  c o n t r o l 3 a c r e s 1 0 0 . 0 0 3 0 0 . 0 0

$ 1 3 , 9 5 0 . 0 0
S u p e r v i s i o n

E n g i n e e r 1 3 , 4 0 0 . 0 0 $ 3 ,  4 0 0 . 0 0
E n t o m o l o g i s t 1 3,  4 0 0 . 0 0 3 , 4 0 0 . 0 0
I n s p e  c t o  r s 2 2 ,  4 0 0 . 0 0 4 , 8 0 0 . 0 0

C o n t i n g e n c y  Fund 7 0 0 . 0 0
$ 1 2 , 3  0 0 .0 0 $ 2 6 , 2 5 0 . 0 0

T o t a l  E s t i m a t e d  C o s t
( F i r s t  Y e a r ) $ 4 3 , 0 7 6 . 5 0
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s o n n e l .  The e n t o m o l o g i s t  would  p l a n  th e  
i n s p e c t i o n  p r o g r a m ,  d e t e r m i n e  t h e  n e e d  
f o r  co n t r o l  i n  the  v i c i m , t y  o f  a l l  hous ing  
d e v e lo p m e n t s  and c e n t e r s  o f  p o p u l a t i o n ,  
and c h e c k  on  t h e  e f f i c i e n c y  o f  c o n t r o l  
o p e r a t i o n s .  I n  a d d i t i o n  he would employ, 
t r a i n ,  and s u p e r v i s e  a l l  e n t o m o l o g i c a l  
i n s p e c t o r s  t o  a s s i s t  i n  t h i s  work .

B e f o r e  t h e  c o n t r o l  p r o g r a m  i s  i n a u ­
g u r a t e d ,  two e n t o m o l o g i c a l  i n s p e c t o r s  
s h o u l d  be e m p l o y e d ,  t o g e t h e r  w i t h  one  
f o r e m a n  a nd  f i v e  l a b o r e r s ,  f o r  1 a r -  
v i  c i  da  1 o p e r a t i o n s .  The  s t a t e  h e a l t h  
d e p a r t m e n t s  c a n  a s s i s t  i n  t h e  t r a i n i n g  
o f  t h e  p r o f e s s i o n a l  p e r s o n n e l .

By c a r e f u l l y  p l a n n i n g  both  t h e  entomo­
l o g i c a l  i n s p e c t i o n  and o p e r a t i o n a l  phases  
o f  t h e  p r o g r a m  t h e  s m a l l  c r ew  c o u l d  be 
en,ployed to  a d v a n t a g e  on  a f u l l - t i m e  b a ­
s i s .  F o r  exa m ple ,  t h e  e n t o m o l o g i c a l  i n ­
s p e c t o r s  and t h e  l a r v i c i d a l  foreman and 
c rew  c a n  be em ployed  d u r i n g  t h e  w i n t e r  
se a so n  t o  remove d r i f t w o o d  and s e c o n d a r y  
growth,  and to  d r a i n  r e s i d u a l  p o o l s .  T h i s  
more per m an en t  work w i l l  be r e f l e c t e d  i n  
reduced l a r v i c i d a l  c o s t s  i n  f u t u r e  y e a r s .

MODIFICATION OF RECOMMENDATIONS. The 
re co m m en dat io ns  i n c l u d e d  i n  t h i s  r e p o r t  
a r e  ba sed  p r i m a r i l y  on  t h e  e n t o m o l o g i c a l  
d a t a  f o r  1945, t o g e t h e r  w i th  o t h e r  a v a i l a ­
b l e  d a t a  and  on t h e  a s s u m p t i o n  t h a t  a 
w a t e r  l e v e l  s c h e d u l e  f a v o r a b l e  f o r  m a l a ­
r i a  c o n t r o l  w i l l  be m a i n t a i n e d .  I t  i s  a 
wel l -known f a c t  t h a t  th e  i n c i d e n c e  o f  ma­
l a r i a  and t h e  p r e v a l e n c e  o f  m o s q u i t o e s  
v a r y  from y e a r  to  y e a r  and i t  i s  t h e r e ­
f o r e  d a n g e r o u s  to  draw c o n c l u s i o n s  from 
one y e a r ’ s s tu d y .  Among th e  f a c t o r s  h a v ­
i n g  a d i r e c t  i n f l u e n c e  on  t h e  m o s q u i t o  
p o p u l a t i o n  a r e :  (1)  c l i m a t o l o g i c a l  con­
d i t i o n s ,  (2)  m o d i f i c a t i o n s  i n  o p e r a t i n g  
s c h e d u l e s ,  and (3)  th e  e f f e c t s  c au sed  by 
t h e  f a l l i n g  o f  d e a d  t i m b e r  i n  t h e  r e s ­
e r v o i r .  I t  i s  c e r t a i n  t h a t  a m o d i f i c a ­
t i o n  o f  t h e s e  r e c o m m e n d a t i o n s  w i l l  be 
n e c e s s a r y  i n  t h e  l i g h t  o f  more c o m p le t e  
in fo rm at io n  on the above mentioned f a c t o r s .
SUMMARY OF CO ST E S T I M A T E S

A summary ( T a b le s  XI - XI I )  shows t h e  
l o c a t i o n ,  e x t e n t ,  and c o s t  o f  t h e  p r o ­
p o s e d  m a l a r i a  c o n t r o l  p r o g r a m .
9.  I n d i c a t e s  t he  a p p e a r a n c e  o f  t he  f i r s t  b r o o d  f o r  t he  s e a s o n .

MALARIA CONTROL ON LAKE TEXOMA 
D U R IN G  1 9 4 6

WINTER AND SPRING ACTIVITIES BY THE 
U. S. PUBLIC HEALTH SERVICE. The U. S. 
P u b l i c  H e a l t h  S e r v i c e  c o n t i n u e d  w i t h  
t h e  e n t o m o l o g i c a l  s t u d i e s  i n  t h e  r e g i o n  
o f  Lake  Texoma u n t i l  t h e  Co rps  o f  E n g i ­
n e e r s  i n i t i a t e d  a m a l a r i a  c o n t r o l  p r o ­
gram i n  J u n e  19 46.  The p r i m a r y  p u r p o s e  
o f  the en tom olog ic a l  s t u d i e s  made between 
J a n u a r y  and J u n e  1946 was t o  d e t e r m i n e  
q u a d r i m a c u l a t  us  d e n s i t i e s  d u r i n g  t h e  
w i n t e r  a nd  s p r i n g  i n  t h e  v i c i n i t y  o f  
t h e  l a k e .  F o r  t h i s  s p e c i a l  i n v e s t i g a ­
t i o n ,  w e e k l y  i n s p e c t i o n s  w e re  made i n  
t h e  a r e a  e a s t  o f  t h e  dam s i t e  (Zone 1 - 
S e c t i o n  27 ,  B r y a n  C o u n t y ,  O k l a h o m a ) .  
Qu a d r i ma c u l a t u s  f e m a l e s  wer e  found d u r ­
i n g  e a c h  w e e k l y  i n s p e c t i o n ,  e x c e p t  m  
f o u r  i n s t a n c e s  b e t w e e n  J a n u a r y  1 and 
A p r i l  1; t h e  h i g h e s t  s i  n gl  e - s t  a t  i o n  
o b s e r v a t i o n  f o r  t h e  p e r i o d  was  f i v e  
q u ad r irn ac ul  a t  u s w h i c h  w e r e  f o u n d  on 
J a n u a r y  5, 19 46 .

The b e g i n n i n g  o f  th e  q u a d r i m a c u l a t u s  
b r e e d i n g  sea son  i n  the  Lake Texoma r e g io n  
was v e r y  e a r l y  m  1946. The f i r s t  quad-  
r i m a c u l a t u s  l a r v a e  wer e  f o u n d  on  March 
27,  and th e  f i r s t  quadr i macul  a t u s  m a l e s 9 
on  March  29. A s i g n i f i c a n t  d e n s i t y  o f  
t h e  v e c t o r  (10 o r  more s p e c i m e n s  i n  a 
s i n g l e  s t a t i o n )  was f o u n d  i n  a s t a t i o n  
on  A p r i l  1, o v e r  100 w e re  f o u n d  on Nay 
6, and o v e r  1,000 on J u n e  19, 1946. These 
r e c o r d s  show t h a t  t h e  q u a d r i m a c u l a t u s  
b r e e d i n g  s e a s o n  was  a b o u t  two m o n th s  
e a r l i e r  t h a n  i n  1945 ( F i g u r e  2 0 ) .  Co r ­
r e l a t e d  w i t h  t h i s ,  e a r l y  b r e e d i n g  s e a s o n ,  
t h e  1946 mean t e m p e r a t u r e s  f o r  t h e  f i r s t  
f o u r  m on th s  o f  t h e  y e a r  wer e  above n o r ­
mal and  w e re  h i g h e r  t h a n  t h e  19 45 tem­
p e r a t u r e s  f o r  t h e  c o r r e s p o n d i n g  p e r i o d  
( F i g u r e  2 1 ) .  A t e m p e r a t u r e  o f  9 0 °  F. 
was r e c o r d e d  m  l o c a l i t i e s  a r o u n d  Lake  
Texoma on M ar ch  3 0 - 3 1 .

MALARIA CONTROL PROGRAM BY THE CORPS 
OF ENGINEERS. P u r s u a n t  t o  r ec om m en da­
t i o n s  made by t h e  U. S.  P u b l i c  H e a l t h  
S e r v i c e ,  t h e  Corps  o f  E n g i n e e r s  o r g a n i z ­
ed  a m a l a r i a  c o n t r o l  u n i t  on  Lake Texoma 
d u r i n g  t h e  summer o f  1946. The u n i t  was
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c o m p r i s e d  o f  t h e  f o l l o w i n g  p e r s o n n e l :  
an  e n g i n e e r ,  an e n t o m o l o g i s t ,  two e n ­
t o m o l o g i c a l  i n s p e c t o r s ,  two f o r e m e n ,  
a n d  f o u r  l a b o r e r s  ( t h e  e n g i n e e r ,  one  
f o r e m a n ,  and  two o f  t h e  l a b o r e r s  w e r e  
p a r t - t i m e  e m p l o y e e s  o n  t h e  p r o g r a m ; .  
The 1946 program c o n s i s t e d  o f  two ph a s e s ,  
v i z . ,  e n t o m o l o g i c a l  and e n g i n e e r i n g .

E n t o m o l o g i c a l  I n s p e c t i o n .  The o b ­
j e c t i v e s  o f  t h e  e n t o m o l o g i c a l  p r o g r a m  
w e r e  t o  d e t e r m i n e  (1 )  q u a d r i m a c u l a t u s  
d e n s i t i e s  and  to  l o c a t e  b r e e d i n g  p l a c e s  
o f  t h e  v e c t o r  i n  t h e  v i c i n i t y  o f  human 
p o p u l a t i o n  c e n t e r s  and p r o p o s e d  d e v e lo p ­
m e n t s  on  L a k e  Texoma, and  ( 2 )  t h e  e f ­
f e c t i v e n e s s  o f  t h e  m a l a r i a  c o n t r  o l  
o p e r a t i o n s .

Weekly i n s p e c t i o n s  wer e  made i n  t h e  
two c o n t r o l  z o n e s ,  v i z . ,  t h e  d a m - s i t e  
a r e a  (Zone 1) ,  and T is h o m in g o ,  Oklahoma 
(Zone 15). Semi-monthly  i n s p e c t i o n s  were 
made n e a r  o t h e r  c e n t e r s  o f  human p o p u l a ­
t i o n  and p rop osed  development  a r e a s  which 
i n c l u d e d :  (1)  H o m e -s i t e  a r e a s ,  (2)  c on ­
c e s s i o n  s i t e s ,  (3)  Hoy S c o u t  camp, (4)  
p r i v a t e  camps ,  (5)  sma l l  towns  n e a r  t h e

1946 1945
WEEKENDING HIGHEST STA. COUNT ( Q u a d . )

WEEKENDING HIGHEST STA. COUNT ( Q u a d . )

Jan.  5 5 May 5 0
12 1 12 1
19 0 19 3
26 1 26 3

Feb. 2 1 June 2 6
9 1 9 13

16 0 16 13
23 0 23 13

30 42
Mar. 2 1

9 1
16 0
23 1
30 4

Apr. 6 39
13 40
20 16
27 8

May 4 75
11 183
18 59
25 197

June 1 74
8 380

15 400
22 1,048
29 1,046

1 a k e  s h o r e ,  ( 6 )  r e c r e a t i o n a l  a r e a s ,  
and  ( 7 )  w i l d l i f e  r e f u g e s .

The r e s u l t s  o f  t h e  1946 e n t o m o l o g i c a l  
s t u d y  s u p p o r t  t h e  1945 f i n d i n g s  i n  t h a t  
the  h e a v i e s t  d e n s i t i e s  o f  t h e  v e c t o r  were 
found in  Zones 1, 15, and 16 (Table  X I I I ) .  
S i g n i f i c a n t  d e n s i t i e s  o f  quadrimacul  a tu s  
were found a l s o  i n  Zones 3, 7,  8, 9,  21, 
22 ,  and 29. Of  t h e  l a t t e r ,  Zones  3, 9, 
and 29 a r e  o f  p a r t i c u l a r  i n t e r e s t  from a 
m a la r i a  s t a n d p o i n t  because o f  the p r e s e n c e  
o f  t h e  San,d P o i n t  Home S i t e  i n  Zone 3,  
C o n c e s s io n  S i t e  No. 2 i n  Zone 9 ,  and t h e  
town o f  Leb an on ,  Oklahoma, i n  Zone 29.

I m p o r t a n t  b r e e d i n g  p l a c e s  d i s c o v e r e d  
i n  1946 i n c lu d e d  an o l d  s t o c k  pond l o c a t e d
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on G o v e r n m e n t  p r o p e r t y  on  t h e  P r e s t o n  
Bend P e n i n s u l a ,  Zone  9 ,  and  some p o n d s  
i n  B o r r o w  A r e a  D an d D i s p o s a l  A r e a  I 
n e a r  t h e  dam s i t e  i n  Zone  1.

M a l a r i a  C o n t r o l  O p e r a t i o n s .  D a m - s i t e  
a r e a  - I t  s h o u l d  be  s t r e s s e d  t h a t  e x ­
t r e m e l y  h i g h  p r o d u c t i o n  o f  q u a d r i m a c u -  
l a t u s  o c c u r r e d  i n  t h e  a r e a  b e l o w  t h e  
dam b e f o r e  c o n t r o l  o p e r a t i o n s  were s t a r t ­
ed .  F o r  e x a m p le ,  on J u l y  19, 1946,  s i x  
c o l l e c t i n g  s t a t i o n s  l o c a t e d  a r o u n d  t h e  
m arg in  o f  Swamp E ( F i g u r e  11) c o n t a i n e d  
an a v e r a g e  o f  1 ,025 q u ad r i ma c u l  a t u s  p e r  
s t a t i o n ,  w i t h  a s i n g l e - s t a t i o n  c o u n t  
o f  2, 220.

A d r a i n a g e  p r o j e c t  was  s t a r t e d  i n  
t h e  d a m - s i t e  a r e a  ( S e c t i o n  27) on J u l y  
22 and was t e r m i n a t e d  on August  12, 1946. 
D u r i n g  t h i s  p e r i o d  a p p r o x i m a t e l y  80 
a c r e s  o f  p o t e n t i a l  b r e e d i n g  p l a c e s  wer e  
e l i m i n a t e d  by e x c a v a t i n g  f i v e  d i t c h e s  
( F i g u r e  1 1 ) .  The  e f f e c t i v e n e s s  o f  t h e  
d r a i n a g e  p r o j e c t  i s  r e v e a l e d  by a s t u d y  
o f  t h e  q u a d r i m a c u l  a t u s  p o p u l a t i o n s  i n  
t h e  a r e a  d u r i n g  t h e  summer months  ( F i g ­
u r e  22).  I t  w i l l  be n o t e d  t h a t  a s t r i k i n g  
r e d u c t i o n  o f  t h e  v e c t o r  o c c u r r e d  f o l l o w ­
i n g  t h e  week e n d i n g  Augu st  17. A l t h o u g h  
t h e  d r a i n a g e  p r o j e c t  when c o m p le t e d  was 
very  s a t i s f a c t o r y ,  s i l t i n g  i n  t h e  d i t c h e s  
l a t e r  c a u s e d  i n c o m p l e t e  d r a i n a g e .  A 
l i m i t e d  a m o u n t  o f  m o s q u i t o  b r e e d i n g  
o c c u r r e d  i n  Swanp D a f t e r  c o m p l e t i o n  
o f  t h e  p r o j e c t ;  t h i s  b r e e d i n g  c a n  be  
r e m e d ie d  by l o w e r i n g  d r a i n a g e  d i t c h  No. 
5 a b o u t  o n e  f o o t .  A l s o ,  d r a i n a g e  d i t c h  
No. 2 s h o u l d  be  d e e p e n e d  t o  e l i m i n a t e

s t a n d i n g  w a t e r  i n  t h e  d i t c h  i t s e l f .  
P ond A and an a d j a c e n t  m ar shy a r e a  were 
n o t  c o m p l e t e l y  d r a i n e d  by d r a i n a g e  d i t c h  
No. 1, .  b u t  s u b s e q u e n t l y  t h e s e  m o s q u i t o  
b r e e d i n g  h a b i t a t s  were p a r t i a l l y  e l i m i ­
n a t e d  by f i l l i n g .  A more e x t e n s i v e  d r a i n ­
ag e  s y s t e m  h e r e ,  o r  c o m p l e t i o n  o f  t h e  
f i l l i n g  o p e r a t i o n s  w i l l  c o m p le t e l y  e l i m i ­
n a t e  t h i s  b r e e d i n g  a r e a .

L a t e  i n  t h e  s e a s o n  q u a d r i m a c u l a t u s  
l a r v a e  w e re  fou n d  i n  v a r i o u s  h a b i t a t s ,  
s u c h  a s  d i t c h e s ,  p o n d s ,  e t c . ,  w i t h i n  
o n e - h a l  f  m i l e  o f  t h e  D e n i s o n  Dam. The 
f i n d i n g  o f  t h e s e  l a r v a e  p r o m p t e d  t h e  
i n a u g u r a t i o n  o f  a l a r v i c i d m g  p r o g r a m ,  
w h i c h  was  c o n t i n u e d  f rom S e p t e m b e r  10 
u n t i l  O c t o b e r  22.  Weekly  a p p l i c a t i o n s  
o f  o i l  ( D i e s e l  No. 2) by h a n d  s p r a y e r s  
on  a b o u t  f o u r  a c r e s  o f  p o t e n t i a l  mos ­
q u i t o  b r e e d i n g  p l a c e s  k e p t  t h e  v e c t o r  
u n d e r  con  t r o l .

T i s h o m i n g o ,  O k l a h o m a  - B e f o r e  t h e  
c o n t r o l  p r o g r a m  was s t a r t e d  i n  Zone 15, 
q u a d r i m a c u l a t u s  was b r e e d i n g  i n  m od e r ­
a t e  t o  h e a v y  n u m b e r s .  On J u l y  15, o v e r  
100 q u a d r i m a c u l a t u s  ( 6 3  f e m a l e s )  were 
f o u n d  i n  a s i n g l e  s t a t i o n .

MONTHLY TEMPERATURE RECORDS 
FOR DURANT, OKLAHOMA, 1945  AND 1 9 4 6

MONTH
1 9 45 19 46

NORMAL
MEAN MEAN

' Jan. 42.8 43 .4 42.3
Feb. 45.9 50.3 45.5
Mar. 58 .4 58.8 54.8
Apr. 61.5 66.9 63.0
May 69.0 67.9 70.4
June 77.0 75.6 79 .0
J u l y 78.8 82.5 83.1
Aug. 78.5 82.3 83.3
Sept . 74 .4 76.6
Oct. 61 .4 65.1
Nov. 59.5 53.4
Dec. 40.5 44.1

From the holdings of the National Archives . at Atlanta



26
T a b le  X III

DENSITY OF ANOPHELES QUADHIMACUL ATUS ADULTS BY ZONES 
BASED ON HIGHEST WEEKLY SINGLE-STATION OBSERVATIONS, 

LAKE TEXOMA, OKLAHOMA AND TEXAS, 1946

ZONE WEEK ENDING HIGH
6/22 6/29 7/6 7/13 7/20 7/27 6/3 8/10 8/1 8/24 8/31 9/7 9/14 9/21 9/20 10/5 10/12 10/19 10/26 11/2 11/9 COUNT

1 1,048 1,046 1,037 1,707 2,220 2 ,1 3 4 1,446 1,091 358 90 76 35 52 73 66 94 41 11 52 106 IS 2.2203 1 11 3 14 17 4 0 17!4 1 0 1 2 2 6 4 4 65 0 0 0 2 8 1 3 3 fi6 1 3 0 1 ? 1 1 0 37 20 11 10 9 16 8 3 6 208 3 3 2 3 22 3 7 11 229 17 21 3 4 1 12 4 9 28 2810 0 0 0 0 1 3 3 i 2 311 2 0 0 0 2 4 0 0 412 0 0 0 0 015 9 8 23 30 119 39 37 23 16 15 12 15 11 30 22 18 15 18 -11 18 6 11916 874 735 87418 1 2 6 6 0 0 0 1 4 3 621 47 27 21 8 4722 73 35 24 16 7323 5 1 0 0 0 1 3 0 3 1 2 5 0 524 0 ] 0 0 7 n 725 0 0 4 1 0 428 1 1 1 0 4 3 4 429 00 21 46 22 37 23 9 8 6 9 2 3 1 4633 0 1 0: 0. 0 2 0 2
HIGH
STA. 1,048 1,046 1,037 1,707 2,220 2 ,134 1,446 1,091 358 90 76 35 73 735 66 94 41 18 52 106 15 2,220
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The c o n t r o l  p r o g r a m  was s t a r t e d  on 
J u l y  29 and was t e r m in a t e d  on November 1. 
A p prox im a te ly  28 a c r e s  15 by power  and 
13 by hand - were t r e a t e d  each  week w i th  
o i l .  The power s p r a y i n g  was done by means 
o f  a w a t e r - o i l  u n i t  w h ic h  o p e r a t e d  i n  
t h e  P e n n i n g t o n  Creek  i n l e t .  Pon ds  l o c a t ­
e d  on  G o v e r n m e n t  p r o p e r t y  an d i n  t h e  
v i c i n i t y  o f  t h e  town o f  T ishom ingo were  
t r e a t e d  by means  o f  h a n d  s p r a y e r s .

The  r e s u l t s  o f  t h e  l a r v i c i d i n g  a t  
T i s h o m i n g o  w e r e  q u i t e  s a t i s f a c t o r y .  
The e n t o m o l o g i c a l  r e c o r d s  r e v e a l  t h a t  
a t  no  t i m e  a f t e r  c o n t r o l  was s t a r t e d  
were more t h a n  10 female  q u a d r im a c u l a tu s  
f o u n d  i n  any r e s t i n g  p l a c e  i n  Zone  15 
f o r  a p e r i o d  o f  t h r e e  c o n s e c u t i v e  weeks.

A sum mary ( T a b l e  XIV) s h o w i n g  t h e  
c o s t  o f  t h e  m a l a r i a  c o n t r o l  p r o g r a m  on 
L a k e  Texoma f o r  1946 f o l l o w s :

T a b le  XIV
COST OF MALARIA CONTROL ON LAKE TEXOMA,

OKLAHOMA AND TEXAS, 1 9 4 6 , CORPS OF ENGINEERS

ITEM U N ITS UNIT
COSTS TOTALS

Drainage 2,447 cu. yd. $ 0.29 $ 708.44
F i l l in g 5g 400 cu. yd. 0.09 463.00
L arv ic id ing

(14 ap p lica tio ns)
Power 15 acres 3.76 789.60
Hand 13 acres 5.14 935.48

Supervision
Engineer (1 month) i 377.00 377.00
Entomologist

(4 months) i 283.00 1,132.00
In specto rs  (5 months) 2 200.00 2,000.00

T otal Cost 16,405.52

A P P E N D I X
A c k n o w l e d g m e n t  i s  h e r e b y  made to 

t h e  f o l l o w i n g  p a r t i a l  l i s t  o f  i n d i v i d ­
u a l s  and  p u b l i c  a g e n c i e s  f o r  t h e i r  a s ­
s i s t a n c e  and c o o p e r a t i o n  i n  m a k i n g  t h e  
s u r v e y  and p r e p a r a t i o n  o f  t h i s  r e p o r t .
Da rc ey ,  Mr. H. J . ,  S t a t e  S a n i t a r y  E n g i ­

n e e r ,  Oklahoma
E h l e r s ,  Mr. V. M. , S t a t e  S a n i t a r y  Eng i ­

n e e r ,  T e x a s  S t a t e  B o a rd  o f  H e a l t h  
G r i f f i t h ,  D r .  M e l v i n  E . ,  S.  A. S a n i ­

WEEK ENDING QUADRIMACULATUS (Ave. of  6 S ta t ions)
June 8 159

15 202
22 583
29 688

J u l y  6 377
13 1,012
20 1,025
27 768

Aug. 3 368
10 463
17 169
24 38
31 22

Sept  .7 15
14 24
21 30
28 29

Oct .  5 46
12 12
19 3
26 22

Nov. 2 47

t a r i a n  (R) ,  Oklahoma S t a t e  Depar tment  
o f  H e a l t h ,  USPHS

H a a s ,  Dr .  V i c t o r  H . , S e n i o r  S u r g e o n ,  
USPHS

J o h n s o n ,  Mr. A r t h u r  H . ,  E n g i n e e r  ( R ) ,  
USPHS, O k la hom a

J o h n s o n ,  Mr. H en ry  A. ,  S e n i o r  S a n i t a r y  
E n g i n e e r ,  USPHS

Lyman,  Dr .  F. E a r l e ,  S. A. S a n i t a r i a n  
(R) USPHS

P o r t e r ,  Mr. Don W., A s s o c i a t e  E n g i n e e r ,  
USPHS .

R e c t o r ,  N e l son  H . , S e n i o r  S a n i t a r y  Eng i ­
n e e r ,  USPHS

R e i d e r ,  D r .  R. F. , S u r g e o n  (R) , USPHS
Rowe, Dr. John A.,  S a n i t a r i a n  (R) , USPHS
S h a n n o n ,  Mr .  Asa V . ,  P r i n c i p a l  E n g i ­

n e e r ,  U. S. E n g i n e e r i n g  D e p a r t m e n t
U. S. E n g i n e e r  O f f i c e ,  D e n i s o n ,  T e x a s
C o u n ty  H e a l t h  D e p a r t m e n t s  

Cooke C o u n t y ,  T e x a s  
G r a y s o n  C o u n t y ,  T e x a s  
B r y a n  C o u n t y ,  O k la h om a  
C a r t e r  C o u n t y ,  Ok la h om a 
M a r s h a l l  C o u n t y ,  Oklahoma
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GRADUATE T R A IN IN G  
IN  P U B L IC  HEALTH W ORK

Entomologis t s  and P a r a s i t o l o g i s t s  on the  
CDC program who a re  c o n s i d e r i n g  advanced 
s t u d y  w i l l  be  i n t e r e s t e d  i n  c o u r s e s  
o f f e r e d  a t  Columbia U n i v e r s i t y .

A course  of  ge n e ra l  gr adu a te  t r a i n i n g  i n  
p u b l i c  h e a l t h ,  l e a d i n g  t o  t h e  d e g r e e  o f  
M a s t e r  o f  P u b l i c  H e a l t h ,  i s  a v a i l a b l e .  
The bro ad  o b j e c t i v e  o f  t h i s  c o u r se  i s  to  
t r a i n  s t u d e n t s  as members o f  th e  h e a l t h  
department  community, and the  degree i s  at 
a h i g h e r  l e v e l  than  t h e  Mast er  o f  Sc ie n ce  
degree.

E n t o m o l o g i s t s ,  medica l  h e a l t h  o f f i c e r s ,  
and  e n g i n e e r s  i n  t h i s  a d v a n c e d  c o u r s e  
would spend th e  f i r s t  h a l f  o f  the academic 
y e a r  s t u d y i n g  r e q u i r e d  c o u r s e s  i n  p u b l i c  
h e a l t h  a d m i n i s t r a t i o n ,  e p i d e m i o l o g y ,  
s a n i t a r y  s c i e n c e ,  b i o - s t a t i s t i c s ,  s a n i t a r y  
c h e m i s t r y ,  s a n i t a r y  b a c t e r i o l o g y ,  and 
p u b l i c  h e a l t h  e d u c a t i o n .  M a i n ly ,  t h e s e  
s u b j e c t s  d e a l  w i t h  p r i n c i p l e s .

The second h a l f  o f  t h e  y e a r ,  advanced 
e l e c t i v e s  woul d  be s t u d i e d  i n  t h e  e p i ­
demiology,  n a t u r a l  h i s t o r y ,  and p r a c t i c e s  
i n  s p e c i f i c  f i e l d s  o f  en v i r o n m e n ta l  d i s ­
ease  c o n t r o l .  These i n c lu de ,  among o t h e r s ,  
two l e c t u r e  c o u r s e s  i n  t h e  e c o l o g y  and 
p l a n n in g  o f  mosqui to  c o n t r o l  ( p r i n c i p a l l y  
m a l a r i a )  and m ur in e  ty p h u s  c o n t r o l ,  r e ­
s p e c t i v e l y .

Two l a t e r  c o u r s e s  i n  t h e  same s u b j e c t s  
deal  wi th the  d e t a i l e d  execut ion  o f  co n t r o l  
measures .

O ther  e l e c t i v e s  i n  food s a n i t a t i o n  and 
mi lk  s a n i t a t i o n  may be t a k e n  i f  d e s i r e d .
A s e p a r a t e  l a b o r a t o r y  c o u r s e  i n  t h e  
ta x o n o m y  o f  d i s e a s e - b e a r i n g  i n s e c t s ,  
accompanying t h e  i n s e c t  c o n t r o l  c o u r s e s ,  
may be ta k e n .  However, i t  i s  assumed t h a t  
g r ad u a te  e n t om olog ic a l  s t u d e n t s  g e n e r a l l y  
w i l l  n o t  n eed  t h i s .

E l e c t i v e s  a r e  a l s o  a v a i l a b l e  i n  med­
i c a l  e n t o m o l o g y  and p a r a s i t o l o g y ,  ^ o t h  
o f  t h e s e  a r e  g i v e n  by  t h e  D epar tm en t  o f  
P a r a s i t o l o g y ,  h e a d e d  by Dr .  H a r o l d  W.

Brown. P a r a s i t o l o g y  c ou rs e s  would be l e c ­
t u r e  and l a b o r a t o r y  work of  a s y s t e m a t i c ,  
b u t  e s s e n t i a l l y  i n t r o d u c t o r y ,  c h a r a c t e r .

Work i n  m e d i c a l  e n t o m o l o g y  i s  i n d i ­
v i d u a l i z e d  t o  meet  th e  s p e c i a l  i n t e r e s t s  
o f  t h e  s t u d e n t .  I n  t h i s  c o n n e c t i o n ,  
i n t e n s i v e  r e s e a r c h  on th e  m i t e  i n  p a r t i ­
c u l a r  ha s  been  u n d e r  way a t  Columbia f o r  
s e v e r a l  y e a r s ,  as  w e l l  as on f i l a r i a s i s  
and a m o e b i a s i s .  NIH f e l l o w s h i p s  f o r  r e ­
s e a r c h  a r e  a v a i l a b l e .  The c o u r s e s  were 
b r i e f l y  o u t l i n e d  i n  a communicat ion from 
f o r m e r  C h i e f  o f  t h e  CDC E n g i n e e r i n g  
D i v i s i o n ,  Joh n M. He nde rs on ,  who i s  now 
P r o f e s s o r  o f  S a n i t a r y  Scien ce  a t  Columbia 
U n i v e r s i t y ,  t o  CDC Ent om ology  D i v i s i o n  
C h i e f  G'. H. B r a d l e y .  P r o f e s s o r  Henderson 
has  had l ong  e x p e r i e n c e  in  th e  management 
o f  l o c a l ,  s t a t e ,  and r e g i o n a l  p rog ra m s  
i n v o l v i n g  d i s e a s e  v e c t o r  c o n t r o l .

p u f f l J t  ,
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HEADQUARTERS NOTES
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A p r o g r a m  c o n d u c t e d  by CDC was p r e ­
s e n t e d  b e f o r e  t h e  S u r g e o n  G e n e r a l ’ s 
S t a f f  C o n f e r e n c e  i n  W a s h i n g t o n ,  D. C . , 
on March  7.

Dr. J u s t i n  M. Andrews s p o k e  on  " T h e  
S t r u c t u r e  and Scope o f  th e  Communicable 
D i s e a s e  C e n t e r . ”  H i s  s p e e c h  was accom­
p a n i e d  by a s e r i e s  o f  i l l u s t r a t i v e  s l i d e  
f i l m s  from d r a w i n g s  by Dr .  V. F. B a z i l -  
a u s k a s .

S l i d e s  we re  a l s o  u s e d  t o  i l l u s t r a t e  
Dr .  D a v i d  S. R u h e ’ s t a l k  o n  A Word 
Walk T h r o u g h  t h e  CDC.’ ’

Mr. G a l e  C. G r i s w o l d ,  CDC P r o d u c t i o n  
C h i e f ,  p r e s e n t e d  a com p os i t e  mot ion  p i c ­
t u r e  c o n s i s t i n g  o f  s e q u e n c e s  c u t  from 
f i v e  CDC p r o d u c t i o n s .

CDC l i t e r a t u r e  was d i s t r i b u t e d ,  and 
s a m p le s  o f  DDT and f o u r - i n c h  r u l e r s  ad­
v e r t i s i n g  CDC w e r e  g i v e n  as  s o u v e n i r s .

The a u d i e n c e  s h o w e d  k e e n  i n t e r e s t  
a nd  r e a c t i o n  w a s  v e r y  f a v o r a b l e .  The 
g e n e r a l  f e e l i n g  was t h a t  m o s t  p e o p l e  i n  
Wash ington  do n o t  r e a l i z e  what  i s  g o i n g  
on  i n  t h e  CDC p rog ra m .

INTERDEPARTMENTAL COMMITTEE ON 
MEDICAL TRAINING AIDS

The Communicable  D i s e a s e  C e n t e r  was 
r e p r e s e n t e d  a t  the  m ee t i n g  of  th e  I n t e r ­
d e p a r t m e n t a l  Committee on Med ica l  T r a i n ­
ing Aids  he ld  on J a n u a r y  29, 1947, by Dr. 
J u s t i n  M. Andrews and Mr. G. C. Gr i sw old .

The C o m m i t t e e ,  o r g a n i z e d  i n  J u l y ,  
1946,  a t  t h e  i n v i t a t i o n  o f  Navy S e c r e ­
t a r y  F o r r e s t a l ,  w o r k s  t o  c o o r d i n a t e  
m e d i c a l  f i l m  p r o d u c t i o n  w i t h i n  g o v e r n ­
ment a g e n c i e s  t o  i n s u r e  maximum c o v e r a g e  
o f  s u b j e c t s  o f  common i n t e r e s t ,  and t o  
av o id  d u p l i c a t i o n .  The Committee i s  com­
posed of  r e p r e s e n t a t i v e s  of  the War D ep a r t ­
ment ,  Navy D e p a r t m e n t ,  V e t e r a n s ’ Admin­
i s t r a t i o n ,  and t h e  U. S.  P u b l i c  H e a l t h  
S e r v i c e  .

At the  meet ing ,  p o s s i b i l i t i e s  of  coop­
e r a t i o n  between t h e  A s s o c i a t i o n  of  Amer i­
can  M e d ic a l  C o l l e g e s  and t h e  Commi t tee  
were f u l l y  e x p l o r e d .  Dr.  Wal ter  Bloedorn ,  
c h a i r m a n  of  t h e  A u d i o - V i s u a l  Commit tee  
o f  Amer ican M ed ic a l  C o l l e g e s ,  e x p r e s s e d  
t h e  i n t e r e s t  o f  h i s  a s s o c i a t i o n  in  t h e  
p r o p o s e d  p r o g r a m  o f  j o i n t  a c t i o n  fo r  
i m p r o v i n g  m e d i c a l  f i l m  p r o d u c t i o n  and 
u t i l i z a t i o n ,  b o t h  in  m ed ica l  s c h o o l s  and 
i n  t h e  e x t e n s i v e  g r a d u a t e  m ed ica l  t r a i n ­
i n g  p rog ra m s  o f  t h e  s e r v i c e s .

At a s u b s e q u e n t  m e e t i n g  o f  t h e  AAMC 
in  Chicago on Februa ry  8, the I n t e r d e p a r t ­
m e n t a l  C o m m i t t e e ’ s r e p r e s e n t a t i v e  p r o ­
p o s e d  t h a t  t h e  AAMC s e c u r e  f u n d s  f o r  
e s t a b l i s h m e n t  of  a Medical  F ilm I n s t i t u t e ,  
which would co n d u c t  n e c e s s a r y  a c t i v i t i e s  
t o  s tu d y ,  o r g a n i z e ,  and improve t e c h n i c a l  
and n o n - t e c h n i c a 1 f i l m s  and o t h e r  a u d i o ­
v i s u a l  a i d s  i n  m e d i c i n e  and t h e  a l l i e d  
s c i e n c e s .

Under  s u c h  an o r g a n i z a t i o n  t h e  f o u r  
S e r v i c e s ,  f o r  t h e i r  p a r t ,  w o u ld  ha ve  
a v a i l a b l e ,  f a c i l i t i e s ,  a u t h o r i z e d  a p p r o ­
p r i a t i o n s ,  and p e r s o n n e l  f o r  p r o d u c t i o n  
o f  app ro ve d f i l m s ,  and would  be a b l e  to  
o b t a i n  p r i n t s  of  t h e s e  f i l m s  a t  a p p r o x i ­
m a t e l y  p r i n t - c o s t  p r i c e .

At  t h e  m e e t i n g  o f  t h e  C o m m i t t e e  on 
M a r c h  3, Mr.  G r i s w o l d  w a s  a p p o i n t e d  
v o t i n g  r e p r e s e n t a t i v e  o f  t h e  P u b l i c  
H e a l t h  S e r v i c e .

CDC BULLETIN READER SURVEY
R e t u r n s  i n  t h e  s u r v e y ,  w h i l e  c o m ­

p a r a t i v e l y  s m a l l ,  c o n s t i t u t e  a f a i r l y  
r e p r e s e n t a t i v e  c r o s s - s e c t i o n  o f  t h e  
c i r c u l a t i o n  l i s t .  Of  t h e  650 q u e s t i o n ­
n a i r e s  s e n t  o u t ,  a b o u t  150 w e r e  r e ­
t u r n e d ,  b u t  o n l y  135,  o r  s l i g h t l y  more 
t h a n  20 p e r c e n t ,  w e re  c o m p l e t e  i n  a l l  
i  t e rn s .

About  90 p e r c e n t  o f  r e a d e r s  r e p l y i n g  
e x p r e s s e d  t h e  d e s i r e  f o r  m o r e  p r o m p t  
i s s u a n c e  o f  t h e  B u l l e t i n ,  and e f f o r t s
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a r e  b e i n g 1 i n t e n s i f i e d  t o  b r i n g  t h i s  
a b o u t  i n  s p i t e  o f  some s t i l l  e x i s t i n g  
h a n d i c a p s .  S h o r t a g e s  o f  p e r s o n n e l  and 
e q u i p m e n t ,  c h a n g e s  i n  k e y  p e r s o n n e l  
and v a r i o u s  o t h e r  f a c t o r s  w h ic h  i n  t h e  
p a s t  h a v e  r e s u l t e d  i n  d e l a y s  a l l  t h e  
way down t h e  l i n e  a r e  g r a d u a l l y  b e i n g  
ove  rcome.

The e n t h u s i a s t i c  r e s p o n s e  o f  r e a d e r s  
t o  t h e  r e q u e s t  f o r  comments and  c r i t i ­
c i s m s  i s  g r e a t l y  a p p r e c i a t e d .  I t  i s  
h o p e d  t h a t  f i e l d  and h e a d q u a r t e r s  p e r ­
s o n n e l  w i l l  c o n t i n u e  to  v o i c e  o p i n i o n s  
and make s u g g e s t i o n s  f o r  i m p r o v e m e n t .  
I t  i s  o n l y  i n  t h i s  way t h a t  t h e  B u l ­
l e t i n  can be made r e p r e s e n t a t i v e .  P h o t o ­
g r a p h s  and o t h e r  m a t e r i a l  from th e  f i e l d  
a r e  always  most  welcome to  be c o n s i d e r e d  
f o r  p u b l i  c a t i o n .

Many o f  t h e  e x c e l l e n t  s u g g e s t i o n s  
f o r  a d d i t i o n a l  i n f o r m a t i o n  and r e a d e r s ’ 
i d e a s  f o r  new m e th o d s  o f  p r e s e n t a t i o n  
hav e  b een  i n c o r p o r a t e d  i n  t h e  p u b l i c a ­
t i o n s  now i n  p r o c e s s  and o t h e r s  w i l l  be 
u s e d  i n  f u t u r e  i s s u e s .

A b r i e f  o u t l i n e  o f  s u r v e y  r e s u l t s  
shows t h a t  w h e re  r e a d e r s  wer e  a s k e d  t o  
check the  f i v e  r e g u l a r  B u l l e t i n  f e a t u r e s  
i n  the  o r d e r  o f  t h e i r  p r e f e r e n c e ,  the  f o l ­
l o w i n g  p e r c e n t a g e s  a r e  shown f o r  f i r s t  
p l a c e :  F e a t u r e  A r t i c l e s ,  4 8 . 3 a ; F i e l d  
N o t e s ,  27 .0%;  D i v i s i o n  N o t e s ,  12 .5%, 
H e a d q u a r t e r s  N o t e s ,  10.0%; Tabl  e s ,  2. 2%.

R e a d e r s  showed a d e s i r e  f o r  e n l a r g e ­
m e n t  u p o n  t h e  f i v e  r e g u l a r  f e a t u r e s  
i n  the  f o l l o w i n g  o r d e r :  F e a t u r e  A r t i c l e s ,  
63.9%; F i e l d  N o t e s ,  15.8%; H e a d q u a r t e r s  
N o t e s ,  9 . 2 % ;  D i v i s i o n  N o t e s ,  8 . 9 % ;  
T a b l e s  , 2. 2%. • '

C o n t i n u a n c e  o f  a l l  t h e  r e g u l a r  f e a ­
t u r e s  w a s  a p p r o v e d  by m o s t  r e a d e r s .  
However,  i t  was s u g g e s t e d  t h a t  any p o s ­
s i b l e  e l i m i n a t i o n s  be made i n  t h e  f o l ­
l o w i n g  o r d e r ;  T a b l e s  - f i r s t ,  H e a d ­
q u a r t e r s  N o t e s  - seco n d ,  D i v i s i o n  N o te s  
- t h i r d ,  F e a t u r e  A r t i c l e s  - f o u r t h ,  
and  F i e l d  N o t e s  - f i f t h .

I n  t h e  o p i n i o n  o f  75% o f  t h e  r e a d ­
e r s ,  p r o m p t  i s s u a n c e  o f  t h e  B u l l e t i n  
i s  o f  sup re m e i m p o r t a n c e .  N i n e t y - e i g h t  
p e r c e n t  i n d i c a t e d  t h a t  t h e  p r e s e n t  s i z e  
and g e n e r a l  f o r m a t  o f  t h e  p u b l i c a t i o n

i s  s a t i s f a c t o r y .  S e v e n t y - t w o  p e r c e n t  
would  l i k e  more i l l u s t r a t i o n s ,  20 p e r ­
c e n t  c o n s i d e r e d  t h e  p r e s e n t  a v e r a g e  
o f  i l l u s t r a t i v e  m a t e r i a l  s u f f i c i e n t ,  
and  8 p e r c e n t  s u g g e s t e d  t h a t  l e s s  p i c ­
t u r e s  be u s e d .

W i l l i n g n e s s  t o  c o n t r i b u t e  a r t i c l e s  
was e x p r e s s e d  by 93 p e r c e n t  o f  t h e  r e a d ­
e r s .  H o w e v e r ,  o n l y  34 p e r c e n t  w o u l d  
be  w i l l i n g  t o  c o n t r i b u t e  on t h e i r  own 
i n i t i a t i v e .  F i f t y - e i g h t  p e r c e n t  i n ­
d i c a t e d  a d e s i r e  f o r  m ore  p e r s o n n e l  
i t e m s ,  27 p e r c e n t  t h i n k  t h e  p r e s e n t  
a v e r a g e  a d e q u a t e ,  and 15 p e r c e n t  would 
approve  t h e  u s e  o f  l e s s  p e r s o n n e l  i t e m s .  
I n c l u s i o n  o f  more  t e c h n i c a l  i n f o r m a ­
t i o n  was f a v o r e d  by  71  p e r c e n t ,  w h i l e  
19 p e r c e n t  p r e f e r r e d  t h a t  t h e  p r e s e n t  
a v e r a g e  b e  m a i n t a i n e d ,  and 10 p e r c e n t  
f a v o r  p u b l i c a t i o n  o f  l e s s  t e c h n i c a l  
i n f o r m a t i o n .  A c c o u n t s  o f  work i n  p r o g ­
r e s s  i n  o t h e r  s t a t e s  wo u ld  be  i n t e r ­
e s t i n g  t o  92  p e r c e n t  o f  t h e  r e a d e r s .

In  answ er  to  the q u e ry ,  “ Would l i s t s  
o f  p e r t i n e n t  p u b l i c a t i o n s ,  f i l m s ,  and 
f i l m  s t r i p s  be u s e f u l ? ’ ’, 7 3% a n s w e r e d

Yes  and 27%, ' N o . ’ ’ T a b u l a t i o n  on 
t h e  breakdown o f  t h i s  r e v e a l s  t h a t  p r e f ­
e r e n c e s  a r e  as f o l l o w s :  T h o s e  a v a i l a ­
b l e ,  Yes -  76%, No - 24%; Those  i n  p r o ­
d u c t i o n ,  Y e s  - 59%, No - 41%, T h o s e  
p r o p o s e d ,  Yes -  54%, No - 46%.

N i n e t y - o n e  p e r c e n t  o f  t h e  r e a d e r s  
showed an i n t e r e s t  i n  r e v i e w s  o f  p u b l i c  
h e a l t h  b o o k s ,  and r e v i e w s  o f  c u r r e n t  
s c i e n t i f i c  l i t e r a t u r e  w e r e  f a v o r e d  by 
73%.

A c c o u n t s  o f  e x p e r i m e n t a l  p r o j e c t s  
i n  p r o g r e s s  w e r e  a p p r o v e d  by  9 6% o f  
t h e  r e a d e r s ,  t o  4 who i n d i c a t e d  no i n ­
t e r e s t ;  w h i l e  o n l y  10% i n d i c a t e d  a d e ­
s i r e  f o r  a c c o u n t s  o f  c o m p l e t e d  p r o j ­
e c t s ,  t o  90% who g a v e  a n e g a t i v e  r e ­
p l y  t o  t h i s  q u e r y .

W h o l e h e a r t e d  s u p p o r t  w as  i n d i c a t e d  
f o r  t h e  s u g g e s t i o n  o f  a s e c t i o n  i n  t h e  
B u l l e t i n  t o  be d e v o t e d  t o  a q u e s t i o n -  
a n d - a n s w e r  c o r r e s p o n d e n c e  f e a t u r e  f rom 
f i e l d  and h e a d q u a r t e r s  p e r s o n n e l .  O n ly  
34% wo ul d  c o n t r i b u t e  on  t h e i r  own i n i ­
t i a t i v e ,  b u t  66% s a i d  t h e y  w o u l d  c o n ­
t r i b u t e  when r e q u e s t e d  t o  do s o .
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Commander T i s d a l e ,  C h ie f  o f  the  T r a i n ­
i n g  D i v i s i o n ,  a t t e n d e d  t h e  S u rgeo n  Gen­
e r a l ’ s C o m m i t t e e  on  T r a i n i n g  on March  
31. The m ee t i n g  was h e l d  a t  th e  new head­
q u a r t e r s  a t  Thi rd  and Independence Avenue, 
W a s h in g to n ,  D. C.

O s c a r  V. Lopp,  f o r m e r l y  a c a p t a i n  i n  
t h e  Army S a n i t a r y  C o rp s ,  h a s  j o i n e d  CDC 
as  a c i v i l i a n  and w i l l  r e p l a c e  L t .  Char l es  
Kohl e r  as  S t a t e  E n t o m o l o g i s t  i n  Alabama.

L t .  C h a r l e s  E. K o h l e r  w i l l  t r a n s f e r  
i n  t h e  e a r l y  summer to  P u e r t o  R i c o  t o  
r e p l a c e  C a p t a i n  George A. Thompson, who 
i s  b e i n g  r e a s s i g n e d  t o  t h e  C o n t i n e n t a l  
U n i t e d  S t a t e s .

E n t o m o l o g i s t  S.  E. S h i e l d s ,  who r e ­
t u r n e d  t o  d u t y  a t  CDC H e a d q u a r t e r s  l a s t  
November, r e c e i v e d  a comirmssion as  S. A. 
S c i e n t i s t  (R) i n  February.  C ap ta in  S h i e ld s  
w i l l  l a t e r  be t r a n s f e r r e d  (May) t o  Tenn­
e s s e e  a s  S t a t e  CDC E n t o m o l o g i s t .

The s i x t h  c o u r s e  i n  t h e  l a b o r a t o r y  
d i a g n o s i s  o f  p a r a s i t i c  d i s e a s e s  was h e l d  
J a n u a r y  6 t o  Februa ry  14. Twenty s t u d e n t s  
f ro m  s i x t e e n  s t a t e s  r e c e i v e d  c e r t i f i ­
c a t e s .  T h i r t e e n  o f  t h e s e  w e r e  f rom th e  
V e t e r a n s ’ A d m i n i s t r a t i o n .  Two a d d i t i o n a l  
s t u d e n t s  comp le ted  t h e  c o u r s e  in  m a la r i a .

E n t o m o l o g i s t  W i l l i s  M a t h i s ,  f o r m e r l y  
w i th  the U. S. Depar tment  o f  A g r i c u l t u r e ,  
t r a n s f e r r e d  t o  t h e  Communicable D i s e a s e  
C e n t e r  i n  J a n u a r y  and i s  now on  d u t y  
a t  t h e  S a v a n n a h  L a b o r a t o r y .

Mr. G a l e  C. G r i s w o l d ,  f o r m e r l y  o f  
t h e  Navy D e p a r t m e n t  a t  W a s h i n g t o n ,  was 
a p p o i n t e d  C h i e f ,  CDC P r o d u c t i o n  D i v i ­
s i o n  F e b r u a r y  3.

Leon S i l v e r ,  s c r i p t  w r i t e r ,  was t r a n s ­
f e r r e d  on F e b r u a r y  10 from t h e  D i v i s i o n  
o f  P u b l i c  H e a l t h  Methods ,  a t  Washington,  
t o  t h e  P r o d u c t i o n  D i v i s i o n .

R i c h a r d  A. B l a c k  became A c t i n g  C h i e f  
o f  t h e  P r o d u c t i o n  B r a n c h  i n  F e b r u a r y .

Mr. G. C. G r i s w o l d  a t t e n d e d  m e e t i n g s  
o f  t h e  I n t e r d e p a r t m e n t a l  C o m m i t t e e  on  
M e d ic a l  T r a i n i n g  A ids  i n  W a sh in g to n  i n  
i n  F e b r u a r y  and March .

M a l a r i a  c o n t r o l  s p e c i a l i s t  L o w i s h  
D a v e n p o r t ,  J r . , ,  r e t u r n e d  t o  d u t y  a t  
G o ld sb o r o ,  N. C. , i n  J a n u a r y ,  a f t e r  h i s  
r e l e a s e  from m i l i t a r y  s e r v i c e .

P u b l i c  H e a l t h  N u r s e  B e l l e  J e a n n e t t e  
R o s e n s t o c k  h a s  b e e n  a s s i g n e d  t o  d u t y  
a s  T r a i n i n g  I n s t r u c t o r  >on t h e  T o p e k a  
( K a n s a s )  F i e l d  T r a i n i n g  S t a t i o n .

W i l l i am  B. Hag in s  ha s  been  a p p o i n t e d  
a d m i n i s t r a t i v e  a s s i s t a n t  i n  L o u i s i a n a ,  
r e p l a c i n g  P e y t o n  C. Ogden.

Leon  C. S t r i c k l a n d  h a s  t a k e n  o v e r  
Mr. H a g m ’ s f o r m e r  d u t i e s  a s  c h i e f  o f  
t h e  P a y r o l l  S e c t i o n .

Harold  K. Gray,  Methods E x a m i n e r ' f o r -  
e r l y  w i t h  t h e  War A s s e t s  A d m i n i s t r a t i o n  
i s  now on d u ty  i n  the  CDC F i s c a l  Branch.

I n s e c t  c o n t r o l  s p e c i a l i s t  Edwin B. 
J o s e p h  was a p p o i n t e d  t o  t h e  P o l i o  I n ­
v e s t i g a t i o n s  P r o j e c t  a t  Montgomery,  A la ­
bama, i n  F e b r u a r y .

Mr. Andre  K aa s  was  i n  New York  f o r  
s e v e r a l  d a y s  i n  J a n u a r y  w o r k i n g  w i t h  
c o l o r  f i l m  s t r i p  c o n t r a c t o r s  on  s e v e r a l  
p r o d u c t i o n s .

Mr. James  D. G i l l a r d  ha s  t a k e n  o v e r  
th e  a d m i n i s t r a t i v e  d u t i e s  o f  th e  G eo rg ia  
f i e l d  o f f i c e ,  a t  Macon.

Jam es  C. B u r g o y n e  r e t u r n e d  t o  d u t y  
i n  March and i s  n o t  a t  Macon,  G e o r g i a .

Dr.  Hans E l i a s  t r a v e l l e d  to  New York 
C i t y  i n  J a n u a r y  t o  wo rk  w i t h  b i d d e r s  
on a c o n t r a c t  f o r  f i l m  a n i m a t i o n .

Mr. L a r r y  L y l e s ,  a d m i n i s t r a t i v e  a s ­
s i s t a n t  on t h e  D y s e n t e r y  C o n t r o l  P r o j ­
e c t ,  a t  P h a r r ,  T e x a s ,  r e s i g n e d  i n  J a n ­
u a r y  t o  e n t e r  p r i v a t e  i n d u s t r y .
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D r s . Dav i d  S. Ruhe,  V. F. B a z i l a u s k a s ,  
a n d  Mr .  G r i s w o l d  w e n t  t o  W a s h i n g t o n  i n  
M a r c h  t o  a s s i s t  i n  t h e  p r e s e n t a t i o n  o f  
t h e  CDC p r o g r a m  b e f o r e  t h e  S u r g e o n  Ge n­
e r a l  ’ s S t a f f  C o n f e r e n c e .

A d m i n i s t r a t i v e  A s s i s t a n t  E d w a r d  F.  
G r i f f i n  h a s  b e e n  t r a n s f e r r e d  f r o m New 
O r l e a n s ,  L a . ,  t o  r e p l a c e  J a m e s  D. Gi l  - 
l a r d ,  J r .  •

M a j o r  L.  B.  H a l l  v i s i t e d  A r k a n s a s  
d u r i n g  t h e  q u a r t e r  t o  make  a f i e l d  s u r ­
vey  and d i r e c t  p h o t o g r a p h y  f o r  t wo  f i l m  
s t r i p s  on  DDT s p r a y i n g .  M a j o r  H a l l  we n t  
t o  C h i c a g o  d u r i n g  t h e  q u a r t e r  t o  r e c o r d  
s ome  f i l m  n a r r a t i o n s  a t  NBC.

NEWLY COMMISSIONED OF F IC ER S
S. A. S c i e n t i s t  Wayl and J .  H a y e s ,  J r . ,  

n e w l y  c o m m i s s i o n e d  i n  t h e  P u b l i c  H e a l t h  
S e r v i c e  C o r p s ,  h a s  b e e n  c a l l e d  t o  a c t i v e  
d u t y .  Mr. H a y e s ,  who s e r v e d  h i s  i n t e r n e -  
s h i p  a t  t h e  U. S. Ma r i n e  H o s p i t a l ,  S t a t e n  
I s l a n d ,  New Y o r k ,  r e p o r t e d  t o  t h e  CDC

32
T e c h n i c a l  De v e l o pme n t  D i v i s i o n ,  Sa va nna h ,  
G e o r g i a .

S. A. S c i e n t i s t  (R) S a n f o r d  E.  S h i e l d s  
was  c a l l e d  t o  a c t i v e  d u t y  i n  F e b r u a r y ,  
t o  s e r v e  i n  t h e  E n t o m o l o g i c a l  D i v i s i o n ,  
H e a d q u a r t e r s  O f f i c e ,  A t l a n t a .

S.  A. S a n .  E n g r .  A r t h u r  H.  N e i l l ,  
o f  t h e  R e g u l a r  C o r p s ,  USPHS,  i s  now on 
d u t y  a t  t h e  H e a d q u a r t e r s  O f f i c e ,  A t l a n t a .  
Mr.  N e i l l  h a s  b e e n  s e r v i n g  a s  
i n  P u e r t o  R i c o ,  a n d  i s  i n  t h e  S t a t e s  
f o r  t h e  f i r s t  t i m e  i n  t h r e e  y e a r s .

A s s t .  San.  E n g r .  (R) Howar d  W. S p e n c e  
was  a s s i g n e d  i n  J a n u a r y  t o  D i s t r i c t  6,  
w i t h  h e a d q u a r t e r s  a t  S t .  Thomas ,  V i r g i n  
I s l a n d s .

S u r g e o n  L i n d s a y  K. B i s h o p ,  ( Reg)  who 
h a s  b e e n  on  d u t y  a t  N a s h v i l l e ,  T e n n e s s e e ,  
was t r a n s f e r r e d  i n  F e b r u a r y  t o  t h e  V i r u s  
L a b o r a t o r y ,  a t  Mo n t g o m e r y ,  A l a b a ma .

S.  A.  S a n .  ( R)  C,  B r a d l e y  B r i d g e s ,  
Ar ea  S u p e r v i s o r  a t  D o n a l s o n v i l l e ,  Ge o r g i a ,  
h a s  b e e n  a s s i g n e d  a s  a r e a  s u p e r v i s o r  a t  
C o r d e l e ,  G e o r g i a .

Library and Reports Division
The C h i e f  o f  t h e  L i b r a r y  B r a n c h  w i s h e s  

t o  r e n e w  t h e  s t a n d i n g  i n v i t a t i o n  t o  a l l  
p e r s o n n e l  t o  ma ke  ma x i mu m u s e  o f  t h e  
CDC L i b r a r y  a t  291  P e a c h t r e e  S t r e e t .  

The a t t r a c t i v e  a n d  s p a c i o u s  q u a r t e r s

In the CDC Libra ry  about  2,200 books and 200 p e r i o d i c a l s  are  av a i l a b l e  for  t e c h n i c a l  and general  r e f e r ence .  .

now o c c u p i e d  by t h e  L i b r a r y  B r a n c h  a f ­
f o r d  a d d e d  f a c i l i t i e s  f o r  r e a d i n g  a n d  
r e s e a r c h .  The  r oom h a s  p l e n t y  o f  l i g h t ,  
a d d i t i o n a l  t a b l e s  a n d  c h a i r s ,  and  s e v ­
e r a l  new r a c k s  f o r  c u r r e n t  p e r i o d i c a l s .

Among t h e  l a t e  p u b l i c a t i o n s  r e c e i v e d  
d u r i n g  t h e  l a s t  q u a r t e r ,  t h e  f o l l o w i n g  
a r e  n o t e w o r t h y :

B a t e s ,  R a l p h  S .  , ‘ ‘ S c i e n t i f i c  
S o c i e t i e s  i n  t h e  U n i t e d  S t a t e s ”  

B e n b r o o k ,  E d w a r d  A n t o n y ,  “ L i s t  
o f  P a r a s i t e s  o f  D o m e s t i c a t e d  
A n i m a l s  i n  N o r t h  A m e r i c a ”  

B r o o k e s ,  V i n c e n t  J .  , “ P o i s o n s ,  
T h e i r  P r o p e r t i e s ,  C h e m i c a l  
I d e n t i f i c a t i o n ,  S y m p t o m s  a n d  
E m e r g e n c y  T r e a t m e n t s ’ ’

B u r t o n ,  E l i  F r a n k l i n ,  ‘‘ Th e  E l e c ­
t r o n  M i c r o s c o p e ”

Co x ,  C. R.  , “ L a b o r a t o r y  C o n t r o l  
o f  W a t e r  P u r i f i c a t i o n ’ ’



D a v i s o n ,  Wi l  h u r t  C.  , “  T h e  C o m p l e t e
P e d i a t r i c i a n ,  P r a c t i c a l ,  D i a g n o s ­
t i c ,  T l i e r a p e u t i c  a n d  P r e v e n t i o n  P e ­
d i a t r i c s  ”

F e l s e n ,  J o s e p h ,  “  B a c i l l a r y  D y s e n t e r y ,  
C o l i t i s  a n d  E n t e r i t i s  ’

H a a s ,  K e n n e t h  B r o o k s ,  “ P r e p a r a t i o n  a nd  
Us e  o f  V i s u a l  A i d s ”

H u r s t ,  S i r  A r t h u r ,  “ M e d i c a l  D i s e a s e s  
o f  W a r ”

L a n g e ,  N o r b e r t  A d o l p h ,  “ H a n d b o o k  o f  
C h e m i s  t  r y ’ ’

M u e l l e r ,  J u s t u s  F r e d e r i c k ,  “ The  N a t u r e  
o f  T r o p i c a l  D i s e a s e s ”

R a h n ,  O t t o ,  “ M i c r o b e s  o f  M e r i t ”

R u n n e l s ,  R u s s e l l  A . , “  Ani ma l  P a t h o l o g y ”  
S c h n e i d e r ,  F r a n k  L.  , “ Q u a l i t a t i v e  O r ­

g a n i c  M i c r o - a n a l y s i s ”
S h a p l e y ,  Ha r l ow,  “ A T r e a s u r y  o f  S c i e n c e ” 
S i n a i ,  N a t h a n ,  " H e a l t h  I n s u r a n c e  i n  t h e  

U n i  t e d  S t a t e s ’ ’
S n e d e c o r ,  G e o r g e  W a d d e l , “  S t a t i s t i c a l

M e t h o d s  A p p l i e d  t o  E x p e r i m e n t s  i n  
A g r i c u l t u r e  a n d  B i o l o g y ”

S t e i n h a u s ,  Edward A r t h u r ,  “ I n s e c t  Mi c r o ­
b i o l o g y ”

S t e r n ,  B a r n a r d  J o s e p h ,  “  M e d i c i n e  i n  
I n d u s  t r y ’ ’

T o d d ,  Ra mona  L u c i l e ,  “ H e a l t h  C a r e  o f  
t h e  F a m i l y ”
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Production Division
F i v e  s o u n d  f i l m  s t r i p s ,  o n e  i n  c o l o r  

a n d  f o u r  i n  b l a c k  a n d  w h i t e ,  w e r e  r e ­
l e a s e d  d u r i n g  t h e  q u a r t e r ,  a l i g h t  b o x  
p a n e l  was  c o n s t r u c t e d ,  a nd  s e v e r a l  c om­
p o s i t e  f i l m s  w e r e  p r o d u c e d .  The  l a t t e r  
w e r e  ma de  up  f o r  s p e c i a l  u s e  a n d  d i s ­
t r i b u t i o n  i s  r e s t r i c t e d .

HAND SPRAYING OF DDT. A b l a c k  a n d  
w h i t e ,  s o u n d ,  16 mm. f i l m  s t r i p  d e s i g n e d  
t o  i n s t r u c t  s p r a y  c r e w m e n  how t o  c o m ­
b a t  m a l a r i a  m o s q u i t o e s  w i t h  DDT b y  u s e  
o f  a h a n d  s p r a y .  S p e c i a l  e m p h a s i s  i s  
p l a c e d  upon u s e  and  m a i n t e n a n c e  o f  e q u i p ­
me n t ,  i d e n t i f i c a t i o n  o f  e q u i p m e n t  p a r t s ,  
o p e r a t i o n ,  a p p l i c a t i o n  o f  DDT, and p r o ­
t e c t i o n  a g a i n s t  p e r s o n n e l  a n d  p r o p e r t y  
d a m a g e .  P r o d u c t i o n  No .  5 - 0 1 1 . 0

RAT PROOFING OF EXISTING BUILDINGS.  
A b l a c k  a nd  w h i t e  s o u n d  f i l m  s t r i p  f o r  
u s e  o f  l o c a l  a n d  s t a t e  p e r s o n n e l  
e n g a g e d  i n  t y p h u s  c o n t r o l  o p e r a ­
t i o n s ,  a n d  o t h e r  p e r s o n n e l  i n ­
t e r e s t e d  i n  p e r m a n e n t  r a t  c o n ­
t r o l  p r o g r a m s  a s  p e s t  c o n t r o l  
o p e r a t o r s .  C o m p a n i o n  t o  p r o d u c ­
t i o n s  “ R a t  P r o o f i n g  o f  E x i s t i n g  
B u i l d i n g s ”  a n d  “ R a t  E r a d i c a t i o n  
M e a s u r e s  o n  R a t  P r o o f i n g  P r o j ­
e c t s .  ’ ’ P r o d u c t i o n  No .  5 - 0  6 7 . 0 .

85  f r a m e s .  A f i l m  s t r i p  d e s i g n e d  t o  show 
p r a c t i c a l  m e t h o d s  o f  r a t  e r a d i c a t i o n .  
E m p h a s i s  i s  p l a c e d  u p o n  i n s p e c t i o n ,  
e r a d i c a t i o n  m e t h o d s ,  a n d  p r o p e r  s t o r a g e  
o f  f o o d  m a t e r i a l s ,  a s  w e l l  a s  u s e  o f  
m e c h a n i c a l  b a r r i e r s .  P r o d u c t i o n  N o .  
5 - 0  6 8 . 0

PREPARING BLOOD FILMS FOR MICRO­
SCOPICAL EXAMINATION. A c o l o r ,  s o u n d  
f i l m  s t r i p  t o  s h o w  t h e  p r o p e r  m e t h o d  
o f  c l e a n i n g  s l i d e s  a nd  p r e p a r i n g  t h i c k  
a n d  t h i n  b l o o d  f i l m s .  To i n f o r m  l a b ­
o r a t o r y  t e c h n i c i a n s  and  o t h e r  i n t e r e s t ­
ed  p r o f e s s i o n a l  p e r s o n n e l  o f  t h e  p r o p e r  
m e t h o d  o f  c l e a n i n g  m i c r o s c o p i c a l  s l i d e s  
and p r e p a r i n g  t h i c k  and t h i n  b l o o d  f i l m s .

P r oces s i ng  col or  nega t i ve s  in dark room foi 
CDC Tr a i n i ng  f i lms.

RAT ERADICATION RATPROOFING 
PROJECT. B l a c k  and w h i t e ,  s o u n d ,
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F o r  m e d i c a l  a nd  l a b o r a t o r y  p e r s o n n e l .  
D e l o n g s  t o  m a l a r i a  s t r i p  s e r i e s .  P r o ­
d u c t i o n  No .  5 - 0 7 1 . 0  ,

EQUIPMENT FOB HAND SPRAYING OF DDT. 
B l a c k  a n d  w h i t e ,  s o u n d  f i l m  s t r i p  d e ­
s i g n e d  f o r  t h e  t r a i n i n g  o f  new r e s i d u a l  
s p r a y i n g  c r e w s ,  d e p i c t i n g  t h e  v a r i o u s  
t y p e s  o f  s p r a y i n g  t a n k s  p r e s e n t l y  i n  
u s e ,  t h e i r  t e c h n i c a l  o p e r a t i o n ,  f a c ­
t o r s  t o  g u a r d  a g a i n s t ,  s p r a y  c o n t e n t s  
i n  u s e  a n d  t h e  c o n s t r u c t i o n  a n d  o p e r a ­
t i o n  o f  m o b i l e  u n i t s  i n  r e l a t i o n  t o  
s u c c e s s f u l  o p e r a t i o n  o f  t h e  h a n d  s p r a y .  
S h o w i n g  t i m e ,  a b o u t  15  m i n u t e s .  P r o ­
d u c t i o n  No .  5 - 0 8 4 . 0 .

CDC PRODUCTION ACTIV ITI ES .  A l i g h t  
b o x  p a n e l  s h o w i n g  s c e n e s  a r o u n d  t h e  
CDC P r o d u c t i o n  D i v i s i o n .  D i s t r i b u t i o n  
r e s t r i c t e d .  P r o d u c t i o n  No .  6 - 0 7 6 . 0

A WALK THROUGH THE CDC PRODUCTION 
DIVISION. A s e t  o f  t w e n t y - f i v e ,  3!4”  x 4 ” 
c o l o r  s l i d e s ,  s h o w i n g  s ome  o f  t h e  p e r ­
s o n n e l ,  p r o c e s s i n g  e q u i p m e n t ,  g r a p h i c s  
a n d  o t h e r  p o i n t s  o f  i n t e r e s t  a t  CDC 
P r o d u c t i o n  D i v i s i o n .  D i s t r i b u t i o n  r e ­
s t r i c t e d .  P r o d u c t i o n  No .  9 - 0 1 0 . 0

SCOPE AND STRUCTURE OF CDC. B l a c k  
a n d  w h i t e ,  s o u n d .  A f i l m  s t r i p  p o r t r a y ­
i n g  t h e  a c t i v i t i e s  a n d  p r o g r a m  o f  CDC

f r o m t h e  t i m e  o f  i n c e p t i o n  t o  t h e  p r e s ­
e n t  t i m e ,  s h o w i n g  c h r o n o l o g i c a l l y  t h e  
a c t i v i t i e s  and p e r s o n a l i t i e s  r e s p o n s i b l e  
f o r  t h e  p r e s e n t  C e n t e r  a n d  i t s  s u c c e s s .  
P r o d u c t i o n  No.  5 - 0 8 9 , 0

REPRESENTATIVE CDC MOTION PICTURES.  
A m o t i o n  p i c t u r e  c o n s i s t i n g  o f  s e l e c t e d  
p o r t i o n s  o f  s e v e r a l  CDC r e l e a s e s .  T h i s  
f i l m  i s  n o t  d e s i g n e d  e s p e c i a l l y  f o r  
c l a s s r o o m  u s e  b u t  r a t h e r  t o  b e  u s e d  a t  
m e e t i n g s  a n d  t o  s h o w  v i s i t o r s  t h e  t y p e  
o f  f i l m s  b e i n g  p r o d u c e d  a t  CDC.  A l l  
t h e  f i l m s  f r o m  w h i c h  s e l e c t i o n s  w e r e  
ma de ,  e x c e p t  o n e ,  a r e  d e v o t e d  e n t i r e l y  
t o  m a l a r i a  c o n t r o l .  T h e  s u b j e c t *  m a t t e r -  
c o n s i s t s  o f  i n f o r m a t i o n  p e r t i n e n t  t o  
t h e  f o l l o w i n g  p h a s e s  o f  m a l a r i a  c o n t r o l :
( 1 )  M a l a r i a  t r a n s m i s s i o n ,  ( 2 )  C o n t r o l  
o f  Aedes  a e g y p t i ;  ( 3 )  U s e  o f  P a r i s  g r e e n  
a s  a l a r v i c i d e ;  ( 4 )  T h e  u s e  o f  p o l e  
d r a i n s ;  ( 5 )  S t a i n i n g  a n d  l a b e l l i n g  b l o o d  
f i l m s ,  ( 6 )  R e a r i n g  and h a n d l i n g  anopheles.  
D i s t r i b u t i o n  r e s t r i c t e d .  P r o d u c t i o n  
No .  4 - 0 5 5 . 0

REPRESENTATIVE CDC FILM S T R I P S .  A 
c o m p o s i t e  f i l m  s t r i p  a n d  r e c o r d i n g  o f  
t h e  b e s t  CDC f i l m  s t r i p  r e l e a s e s  t o  
d a t e  t o  show a t  m e e t i n g s  a n d  t o  v i s i t o r s  
a s  a s a m p l e  o f  CDC w o r k .  D i s t r i b u t i o n  
r e s t r i c t e d .  P r o d u c t i o n  No .  5 - 0 9 1 . 0

T echn ical D evelopm ent D ivision
DETERIORATION OF DDT 
RESIDUAL SPRAYS

Some f a c t o r s  c a u s i n g  t h e  d e t e r i o r a ­
t i o n  o f  DDT a p p l i e d  a t  t h e  r a t e  o f  200 
m i l l i g r a m s  p e r  s q u a r e  f o o t  f r o m  e i t h e r  
a k e r o s e n e  s o l u t i o n  o r  a n  e m u l s i o n  c o n ­
t a i n i n g  5 p e r c e n t  o f  DDT, h a s  b e e n  a s ­
c e r t a i n e d  on g l a s s ,  p a p e r ,  a n d  wo o d  
s u r f a c e s  .

O f  t h e  f a c t o r s  i n v e s t i g a t e d ,  t e m ­
p e r a t u r e s  o f  a b o u t  140°  F a h r e n h e i t  c a u s e d  
t h e  g r e a t e s t  l o s s  o f  DDT b y  b o t h  v o l a ­
t i l i z a t i o n  a n d  d e c o m p o s i t i o n  o f  t h e  
a p p l i e d  DDT.

A l t h o u g h  house  f l i e s  (Musca domest ica )  
d i d  n o t  remove DOT i n  s i g n i f i c a n t  amount s ,

t h e  f l i e s  r e n d e r e d  r e s i d u a l  d e p o s i t s  
i n e f f e c t i v e .  DDT wa s  n o t  m a s k e d  s u f ­
f i c i e n t l y  u n d e r  l a b o r a t o r y  c o n d i t i o n s  
b y  d u s t ,  d i r t ,  o r  c h e m i c a l  m e a n s  i n  
s i x  m o n t h s  t o  c a u s e  l o w  t o x i c i t y  t o  
f l i e s ,  b u t  DDT was  p r o b a b l y  m a s k e d  b y  
d e f e c a t i o n ,  r e g u r g i t a t i o n ,  e t c . ,  o f  
f 1 i e s  .

S u c h  f a c t o r s  a s  u l t r a - v i o l e t  l i g h t ,  
f l a k i n g ,  l i m i t e d  c l e a n i n g  o f  m o s t  s u r ­
f a c e s  ( w a s h i n g  g l a s s  a n d  wood s u r f a c e s  
w i t h  a w e t ,  s o a p y  c l o t h  a n d  c l e a n i n g  
p a p e r  s u r f a c e s  w i t h  a c o m m e r c i a l  w a l l  
p a p e r  c l e a n e r ) ,  a n d  h u m i d i t y  a r e  i n ­
d i c a t e d  b y  t h e s e  t e s t s  t o  b e  o f  m i n o r  
i m p o r t a n c e  i n  c a u s i n g  d e t e r i o r a t i o n  
o f  r e s i d u a l  d e p o s i t s  o f  DDT.
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EVALUATION OF THERMAL-AEROSOL FOG 
GENERATOR AS AN APPARATUS FOR 
APPLYING RESIDUAL SPRAY

C o n s i d e r a b l e  p u b l i c i t y  has  b e e n  g i v e n  
t h r o u g h o u t  t h e  c o u n t r y  d u r i n g  r e c e n t  
m o n t h s  t o  t h e  u s e  o f  t h e r m a l - a e r o s o l  
f o g  g e n e r a t o r s  a s  an  e f f e c t i v e  m e a n s  
o f  a p p l y i n g  a s p a c e  t r e a t m e n t  o f  i n s e c ­
t i c i d e  f o r  c o n t r o l l i n g  i n s e c t  p e s t s  i n  
r e c r e a t i o n  a r e a s ,  on g a r b a g e  d u m p s ,  
o n  l i v e s t o c k ,  i n  o r c h a r d s ,  on f i e l d  
c r o p s ,  a nd  i n  b u i l d i n g s .  F i e l d  d e m o n ­
s t r a t i o n s  o f  i t s  u s e  i n  t r e a t i n g  b u i l d ­
i n g s  r e s u l t e d  i n  a f e w  r e q u e s t s  f o r  
a d o p t i n g  t h i s  me t h o d  f o r  t r e a t i n g  homes  
on t h e  e x t e n d e d  m a l a r i a  c o n t r o l  p r o ­
g r a m ,  a l t h o u g h  n o  f a c t u a l  d a t a  w e r e  
a v a i l a b l e  a s  t o  t h e  r e s i d u a l  q u a l i t i e s  
o f  t h e  t r e a t m e n t .  I n  M a r c h ,  a n  o p p o r ­
t u n i t y  was  op e n  t o  e v a l u a t e  t h i s  e q u i p ­
ment  w i t h  r e s p e c t  t o  t h e  r e s i d u a l  q u a l i ­
t i e s  o b t a i n e d .

The  a p p l i c a t o r  e m p l o y e d  i n  t h e  f i e l d  
t e s t s  w a s  t h e  T o d d  I n s e c t i c i d a l  F o g  
A p p l i c a t o r ,  w h i c h  p o s s e s s e s  a 6 h . p .  
g a s o l i n e  e n g i n e  t o  d r i v e  t h e  pumps  a nd  
p r o d u c e s  a t e m p e r a t u r e  o f  9 0 0 °  F .  a t  
t h e  d i s c h a r g e  n o z z l e .

The e n g i n e  was o p e r a t e d  a t  2450 r . p . m .  
s o  a s  t o  o b t a i n  135  c . f . m .  o f  a i r  f o r  
c o m b u s t i o n .  S o l u t i o n  p r e s s u r e  was  a d ­
j u s t e d  f o r  25  p . s . i .  The  f u e l  r a t e  d u r ­
i n g  c o n t i n u o u s  o p e r a t i o n  wa s  a p p r o x i ­
m a t e l y  3 g a l l o n s  p e r  h o u r .

Th e  f o g  d r o p l e t  s i z e  wa s  r e g u l a t e d  
b y  a d j u s t i n g  t h e  f l o w  o f  i n s e c t i c i d e

t o  t h e  d i s c h a r g e  n o z z l e .  T h e  f o g  p r o ­
d u c e d  b y  t h e  m a c h i n e  wh e n  t h e  r a t e  o f  
f l o w  o f  t h e  i n s e c t i c i d e  was  10 g a l l o n s  
p e r  h o u r ,  was d e s c r i b e d  b y  t h e  m a n u f a c ­
t u r e r  a s  a " d r y ”  f o g ,  h a v i n g  an a v e r a g e  
p a r t i c l e  s i z e  f r o m  1 t o  5 m i c r o n s ;  an 
“ i n t e r m e d i a t e ’ ’ f o g  w i t h  p a r t i c l e  s i z e  
f r o m 2 0  t o  30  m i c r o n s  wo u l d  be p r o d u c e d  
by  i n c r e a s i n g  t h e  r a t e  o f  f l ow o f  i n s e c ­
t i c i d e  t o  30  g a l l o n s  p e r  h o u r ;  a n d  a 
“ w e t ”  f o g  h a v i n g  a p a r t i c l e  s i z e  f r o m 
5 0  t o  60  m i c r o n s  w o u l d  be  s e c u r e d  b y  
a n  i n s e c t i c i d e  f l o w  o f  4 0  g a l l o n s  p e r  
h o u r .  T h e  f i g u r e s  on p a r t i c l e  s i z e s  
s u p p l i e d  by  t h e  m a n u f a c t u r e r  we r e  b a s e d  
o n  k e r o s e n e  a s  a s o l v e n t .

U n o c c u p i e d  h o u s i n g  u n i t s  o f  c o n c r e t e  
b l o c k  c o n s t r u c t i o n  w e r e  t r e a t e d  i n  t h e  
f i e l d  t e s t s .  The  bed r o o ms  o f  t h e s e  u n i t s  
we r e  o f  u n i f o r m  s i z e  p e r m i t t i n g  c o mp a r a ­
t i v e  e v a l u a t i o n s  o f  t h e  t r e a t m e n t s  whi c h  
w e r e  a p p l i e d  t o  s i n g l e  b e d r o o m s  o n l y ,  
t h r e e - r o o m  u n i t s ,  and f i v e - r o o m  u n i t s .  
I n  t he  t h r e e - r o o m  and f i v e - r o o m  u n i t s  t he  
t r e a t m e n t  was a p p l i e d  t h r ou g h  t h e  l i v i n g -  
room window b u t  o n l y  t h e  r e s i d u e  o b t a i n e d  
i n  t h e  b e d r oom o f  t h e s e  u n i t s  was e v a l u ­
a t e d  c h e m i c a l l y .  The  s i n g l e  r o o ms  w e r e  
e x p e c t e d  t o  r e v e a l  t h e  a b i l i t y  o f  t h e  
m a c h i n e  to a p p l y  a r e s i d u a l  t r e a t m e n t  i n  
t h e  room i n t o  w h i c h  t h e  i n s e c t i c i d e  was 
a c t u a l l y  d i s c h a r g e d ,  w h i l e  t h e  b e d r o o ms  
o f  t h e  t h r e e -  a nd  f i v e - r o o m  u n i t s  wo u l d  
i n d i c a t e  t h e  r e s i d u a l  whi ch  m i g h t  r e s u l t  
i n  rooms  a d j a c e n t  t o  t h e  o n e  i n t o  w h i c h  
t h e  i n s e c t i c i d e  was  d i s c h a r g e d .

T e s t i n g  boards  f o r  de t e r mi n i n g  the e f f e c t  of  DDT on d i f f e r e n t  ma t e r i a l s  over  var ious  
p e r i o d s  of  t i me .
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T h r e e  d i f f e r e n t  t y p e s  o f  e v a l u a t i o n s  
o f  t h e  r e s i d u e s  a p p l i e d  by  t h e  m a c h i n e  
we r e  P i  a i m e d :  ( 1 )  c h e m i c a l l y  by  q u a n ­
t i t a t i v e  a n a l y s e s ,  ( 2 )  b i o l o g i c a l l y  by 
l a b o r a t o r y  e x p o s u r e  o f  a d u l t  h o u s e  f l i e s  
(Musca d o m e s t i c a )  t o  p a n e l s  e x p o s e d  i n  
t h e  b e d r o o m s  d u r i n g  t r e a t m e n t ,  and  ( 3 )  
b i o l o g i c a l l y  by t he  r e l e a s e  o f  m s e c t a r y -  
r e a r e d  m o s q u i t o e s ,  A n o p h e l e s  quadrimacu-  
l a t u s ,  i n t o  t h e  t r e a t e d  b e d r o o m s .

C h e m i c a l  r e c o v e r i e s  f r o m  p a n e l s  e x ­
p o s e d  o n  t h e  f l o o r ,  c e i l i n g ,  a n d  f o u r  
w a l l s  o f  t h e  r e s p e c t i v e  b e d r o o m s  a r e  
s hown  i n  t h e  a c c o m p a n y i n g  t a b l e .

T a b l e  I
RECOVERY OF DDT FROM HOUSES TREATED 
WITH INSECTICIDAL FOG. APPLICATION 

RATE = 200 MG. DDT/SQ. FT.
TYPE OF TYPE OF RECOVERED DOSAGE, MG. DDT/SQ. FT.

HOUSING UNIT FOG FLOOR CEILING WALLS
TREATED N s E W

S in g le  Room Dry 136 40 14 44* 25 5
Only Wet 327 106 81* 23 27 22

T hree Room Dry 80 6 4 3 4 5
U n it, Only In te rm e d ia te 88 4 3 3 3 4
Bedroom T es ted Wet 80 7 6 4 4 4

Five Room 
U n it, O nly 
Bedrooms T es ted

Bedroom #1 Dry 72 22 4 5 5 5
Bedroom #2 Dry 108 19 8 9 9 8
Bedroom #3 Dry 114 23 8 6 6 7

Bedroom #1 Wet 363 7 3 11 5 ' 4
Bedroom #2 Wet 175 6 4 5 4 8
bedroom #3 Wet 238 7 10 4 4 5

* Wall was in direct line of discharge.

Note; Discharge was directed upward, so that ceiling and opposite 
wall were both in line of discharge.

The l a b o r a t o r y  b i o l o g i c a l  e v a l u a t i o n s  
w e r e  o b t a i n e d  by e x p o s i n g  p a n e l s  i n  t h e  
same ma n n e r  as  was done  f o r  t h e  c h e m i c a l  
e v a l u a t i o n s .  F o u r  s u c h  p a n e l s  we r e  com­
b i n e d  t o  form a t e s t  c h a m b e r  i n  t h e  l a b ­
o r a t o r y  t o  w h i c h  i n s e c t a r y - r e a r e d  a d u l t  
h o u s e  f l i e s  (Musca d o m e s t i c a )  w e r e  e x ­
p o s e d  f o r  1 5 -  a n d  3 0 - m m u t e  p e r i o d s .  
T h e s e  r e s u l t s  a r e  s h own  i n  T a b l e  I I .

T hese  c h em ica l  a n a l y s e s  and i n i t i a l  
l a b o r a t o r y  b i o l o g i c a l  t e s t s  i n d i c a t e  
t h a t  a p p r e c i a b l e  t o x i c  r e s i d u e s  a r e  ap ­
p l i e d  by t h i s  f o g  g e n e r a t i n g  m a c h i n e  
m a i n l y  i n  t h e  room i n t o  w h i c h  t h e  i n ­
s e c t i c i d e  i s  d i r e c t l y  d i s c h a r g e d ,  and  
t h a t  t h e s e  r e s i d u e s  a r e  o n l y  10 t o  15

p e r c e n t  a s  h e a v y  a s  t h o s e  w h i c h  w o u l d  
be o b t a i n e d  w i t h  a r e g u l a r  h a n d  s p r a y e r  
a p p l i c a t i o n  u s i n g  t h e  s ame  q u a n t i t y  o f  
i n s e c t i c i d e .  T h e  r e s i d u e s  a p p l i e d  o n  
t h e  w a l l s  and c e i l i n g s  o f  rooms  a d j a c e n t  
t o  and o p e n i n g  i n t o  t h e  room i n t o  w i n c h  
t h e  i n s e c t i c i d e  w a s  d i s c h a r g e d ,  w e r e  
e x t r e m e l y  l ow,  a v e r a g i n g  l e s s  t h a n  10 mg. 
o f  DDT p e r  s q u a r e  f o o t .

The  f i n e  p a r t i c l e  s i z e  and t h o r o u g h  
p e n e t r a t i o n  o f  t h e  f o g  i n t o  a l l  c r a c k s  
a nd  c r e v i c e s  i n d i c a t e  t h a t  t h e  m a c h i n e  
w o u l d  u n d o u b t e d l y  b e  v e r y  e f f e c t i v e  
f o r  a p p l y i n g  i n d o o r  s p a c e  t r e a t m e n t s  
f o r  i m m e d i a t e  i n s e c t  k i l l s .  W h i l e  no  
t e s t s  w e r e  m a d e  o n  t h e  t r e a t m e n t  o f  
o u t d o o r  s p a c e s ,  i t  a p p e a r s  t h a t  t h i s  
m a c h i n e  w o u l d  f u n c t i o n  a s  w e l l  a s  o t h e r  
a e r o s o l  g e n e r a t i n g  e q u i p m e n t ,  b u t  w o u l d  
b e  s u b j e c t  t o  a b o u t  t h e  s a m e  l i m i t a ­
t i o n s  .

I n  s u mm a t i o n ,  t h e  p r e l i m i n a r y  r e s u l t s  
o b t a i n e d  by c h e m i c a l  a n a l y s e s  a n d  l a b -

T r e a t i n g  o u t b u i l d i n g  w i t h  DDT r e s i d u a l  
s p r a y .

o r a t o r y  b i o l o g i c a l  t e s t s  i n d i c a t e  t h a t  
t h i s  m ach in e  i s  n o t  as s a t i s f a c t o r y  as  
han d  s p r a y i n g  f o r  a p p l y i n g  a r e s i d u a l  
h o u s e  t r e a t m e n t .  F u r t h e r  v e r i f i c a t i o n  
by f i e l d  b i o l o g i c a l  t e s t s  w i l l  be made 
when w e a t h e r  c o n d i t i o n s  a r e  f a v o r a b l e  
f o r  s u c h  work .
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TESTS ON THE FEASIBILITY OF USING 
RED DYE IN DDT FORMULATIONS FOR 
THE CONTROL OF RAT FI^EAS

F i e l d  a nd  l a b o r a t o r y  t e s t s  h a v e  b e e n  
c o n d u c t e d  on t h e  f e a s i b i l i t y  o f  u s i n g  
a i e d  dye  as  a c o l o r i n g  a g e n t  t o  s u g g e s t  
t h e  p o i s o n o u s  c h a r a c t e r  o f  D D T - p y r o -  
p h y l l i t e  f o r m u l a t i o n s  u s e d  f o r  t h e  c o n ­
t r o l  o f  r a t  f l e a s .  T h e  m a t e r i a l  u n d e r  
c o n s i d e r a t i o n ,  c o n s i s t i n g  o f  0 . 2  p e r ­
c e n t  r e d  d y e  a d d e d  t o  a f o r m u l a t i o n  
c o n t a i n i n g  10 p e r c e p t  DDT and 90 p e r c e n t  
p y r o p h y l l i t e , wa s  s u b m i t t e d  f o r  t e s t ­
i n g  by a c o m m e r c i a l  i n s e c t i c i d e  f i r m .  
I t  h a s  been  t e s t e d  f o r  e f f e c t s  o n  r a t s ,  
e f f e c t s  o n  t h e  t o x i c i t y  o f  DDT t o  r a t  
f l e a s ,  and  c o l o r i n g  e f f e c t  o n  w e t  s u r ­
f a c e s . '  A s a m p l e  o f  t h e  r e d  d y e  w h i c h  
was  a l s o  s u b m i t t e d  h a s  b e e n  t e s t e d  f o r  
e f f e c t s  o n  r a t s  a n d  c o l o r i n g  e f f e c t  
o n  w e t  s u r f a c e s .

i n  a s i m i l a r  c a g e ,  h a l f  t h e  f l o o r  o f  
w h i c h  ha d  b e e n  c o v e r e d  w i t h  a f o r m u l a ­
t i o n  c o n t a i n i n g  10  p e r c e n t  DDT a n d  90 
p e r c e n t  p y r o p h y l l i t e .  B o t h  r a t s  s t a y e d  
i n  t h e  d u s t e d  p o r t i o n s  o f  t h e  c a g e s  
f o r  p r a c t i c a l l y  a l l  o f  a s i x - h o u r  p e r i o d  
o f  o b s e r v a t i o n .

I n  a d d i t i o n ,  t h e  f a r m b u i l d i n g s  wh i c h  
w e r e  d u s t e d  ft>r r a t  f l e a  c o n t r o l  w i t h  
t h e  1 0 - p e r c e n t - D D T  d u s t  c o n t a i n i n g  0 . 2  
p e r c e n t  o f  t h e  r e d  d y e  w e r e  c h e c k e d  
t h e  f o l l o w i n g  mo r n i n g  t o  d e t e r m i n e  w h e t h ­
e r  o r  n o t  t h e  r a t s  s e e m e d  t o  a v o i d  t h e  
c o l o r e d  d u s t .  T r a c k s  w e r e  f o u n d  i n  mos t  
o f  t h e  p a t c h e s  o f  d u s t  a n d  t h e  d u s t  
a r o u n d  t h e  mo u t h  o f  some o f  t h e  b u r r o w s  
h a d  b e e n  a l m o s t  c o m p l e t e l y  w i p e d  u p .

EFFECTS ON THE TOXICITY OF DDT. Lab­
o r a t o r y  a n d  f i e l d  t e s t s  we r e  c o n d u c t e d  
t o  d e t e r m i n e  t h e  e f f e c t  o f  t h e  r e d  dye  
on t h e  t o x i c  q u a l i t i e s  o f  DDT. F o r  t h e

T a b l e  I I
2 4 - HOUR MORTALITIES (PERCENT) OF ADULT FEMALE, M. DOMESTICA 

AFTER 15-MINUTE EXPOSURES TO WET, DRY, AND INTERMEDIATE 
FOGS ON FILTER PAPER SURFACES

EXPOSURE
( Minut es )

TIME
AFTER

TREATMENT
(Weeks)

WET FOG DRY FOG INTERMED­
IATE FOG

1 Rm. 3 Rm. 5 Rm. 1 Rm. 3 Elm. 5 Ftm. 3 Ftm.
C w C w c w w c W C w C w w C w

15 1 59 80 0 0 100* 0 0 40 50 0 0 60* 3 4 0 0
3 90 25 - - 100* - - 74 2 - - 88* - 3 - -

30
1 96 99 0 0 100* 0 0 79 72 0 0 77* 0 0 0 0
3 100 95 0 0 100* 0 0 100 42 0 0 88* 0 2 0 0

* P a n e l s  p l a c e d  i n  l i v i n g  room a p p r o x i m a t e l y  30 f t .  f r om a p p l i c a t o r ,  d i r e c t l y  i n  
l i n e  o f  d i s c h a r g e .

C. - p a n e l s  e x p o s e d  on c e i l i n g s .
W. - p a n e l s  e x p o s e d  on w a l l s .

EFFECTS ON RAT BEHAVIOR. In o rd e r  t o  
d e t e c t  any  a v o i d i n g  a c t i o n  o f  r a t s  due  
t o  the  red  d y e ,  a Norway r a t  was p l a c e d  
in  a 1 x 2 f o o t  c a g e ,  t h e  s o l i d  b o t t o m  
o f  w h i c h  had b e e n  c o v e r e d  t o  a d e p t h  
o f  a p p r o x i m a t e l y  o n e - e i g h t h  i n c h  w i t h  
t h e  r e d  d y e .  A n o t h e r  r a t  was  p l a c e d

c h e m i c a l  s t u d i e s ,  f i v e  s a m p l e s  we r e  t a k e n  
f r o m d i f f e r e n t  p a r t s  o f  t h e  1 0 - p e r c e n t - 
DDT d u s t  c o n t a i n i n g  0 . 2  p e r c e n t  o f  t h e  
r e d  d y e .  T e s t s  s h o w e d  a n  a v e r a g e  DDT 
c o n t e n t  o f  9 . 4  p e r c e n t . .  T h i s  d o e s  n o t  
n e c e s s a r i l y  me an  t h a t  t h e  r e d  d y e  h a s  
a d v e r s e l y  a f f e c t e d  t h e  DDT c o n t e n t ,
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P r e p a r a t i o n  o f  b a i t  to t e s t  a c c e p t a b i l i t y  to r a t s .  To an a ga r - a g a r  base,  va r i o us  a t -  t r a c t a n t s  are added; such as peanut  bu t t e r ,  
oatmean,  e t c .

s i n c e  i t  h a s  b e e n  f o u n d  on o t h e r  o c c a ­
s i o n s  t h a t ,  c o m m e r c i a l  10 p e r c e n t - D D T  
d u s t  p r o d u c t s  v a r y  a s  t o  t h e  a c t u a l
DDT c o n t e n t .

S t u d i e s  we r e  a l s o  c o n d u c t e d  t o  d e t e r ­
mi n e  t h e  t o x i c i t y  o f  t h e  s ame  m a t e r i a l  
t o  r a t  f l e a s  i n  t h e  l a b o r a t o r y .  One  
a d u l t  N o r w a y  r a t  w a s  d u s t e d  l i g h t l y  
w i t h  t h e  1 0 - p e r c e n t - D D T  d u s t  c o n t a i n i n g  
0 . 2  p e r c e n t  o f  t h e  d y e  a n d  p l a c e d  i n  
a j a r  f o r  c o m p a r i s o n  w i t h  a n o t h e r  N o r ­
wa y  r a t  w h i c h  was  p l a c e d  i n  a s i m i l a r  
c o n t a i n e r  b u t  was  n o t  d u s t e d .  F i f t e e n  
X e n o p s y l l a  c h e o p i s  w e r e  p l a c e d  on  e a c h

I n  the exper iment ,  r a t s  a t e  a l l  b a i t  except  t he  aga r - aga r  cubes  to which no a t t r a c t a n t  had been added.

r a t , .  A f t e r  a 2 4 - h o u r  p e r i o d ,  b o t h  r a t s  
w e r e  k i l l e d  a nd  t h e  f l e a s  r e c o v e r e d .  
F o u r t e e n  d e a d  arid n o  l i v e  f l e a s  w e r e  
r e c o v e r e d  f r om t h e  d u s t e d  r a t .  T h i r t e e n  
l i v e  and t wo  d e a d  f l e a s  we r e  r e c o v e r e d  
f r o m t h e  c h e c k  r a t . .

F i e l d  t e s t s  f o r  d e t e r m i n i n g  a n y  a d ­
v e r s e  e f f e c t s  o f  t h e  r e d  d y e  on t h e  
t o x i c  q u a l i t i e s  o f  DDT' w e r e  c o n d u c t e d  
a t  a r a t - f l e a - i n f e s t e d  f a r m.  The s t a n d a r d  
e q u i p m e n t  f o r  a p p l y i n g  DDT d u s t  f o r  
r a t - f l e a  c o n t r o l  was  u s e d  i n  a p p l y i n g  
1 4  p o u n d s  o f  t h e  d u s t  c o n t a i n i n g  0 . 2  
p e r c e n t  o f  t h e  r e d  dye  t o  a f e e d  b a r n ,  
h o r s e  s t a b l e ,  a n d  c h i c k e n  h o u s e .  T h e  
d u s t  was  a p p l i e d  on J a n u a r y  3 0 ,  1 0 4 7 ,  
a f t e r  p r e t r e a t m e n t  s t u d i e s  o f  t h e  r a t -  
f l e a  i n d e x  h a d  b e e n  ma d e .  P o s t  t r e a t ­
ment  s t u d i e s  were  made 5 t o  14 d a ^ s  a f t e r  
t r e a t m e n t .  T h e r e  wa s  a r a n g e  i n  t h e  
t e m p e r a t u r e  d u r i n g  t h e  t r a p p i n g  p e r i o d  
f r o m  7 5 °  F.  b e f o r e  t r e a t m e n t  t o  24°  F.  
a f t e r  t r e a t m e n t .  However ,  a l l  t r a p p i n g  was 
done  on d a ys  on which, t h e  minimum t e m p e r a ­
t u r e  was  above  32° F. S u i t a b l e  c h e c k  s t a ­
t i o n s  w e r e  n o t  a v a i l a b l e  f o r  c o m p a r i n g  
t h e  r a t - f l e a  p o p u l a t i o n s  i n  t r e a t e d  and  
u n t r e a t e d  a r e a s .  I n  t h e  t r e a t e d  a r e a ,  
s i x  r a t s  t r a p p e d  j u s t  b e f o i e  t r e a t m e n t  
b o r e  a t o t a l  o f  124  f l e a s .  A f t e r  t r e a t ­
m e n t  f i v e  r a t s  w e r e  t r a p p e d ,  n o n e  o f  
w h i c h  b o r e  any f l e a s .  T h u s ,  an  a p p a r e n t  
c o n t r o l  o f  100 p e r c e n t  w a s  o b t a i n e d .

COLORING EFFECT ON WET SURFACES. A 
p a t c h  o f  1 0 - p e r c e n t - D D T  d u s t  c o n t a i n i n g  
0 . 2  p e r c e n t  r e d  dye  a n d  a p a t c h  o f  t h e  
p u r e  r e d  d y e  w e r e  p l a c e d  on a p i e c e  o f  
s t a i n e d  p i n e  f l o o r i n g  and on an u n p a i n t e d  
p i e c e  o f  h a l f - i n c h  plywood.  These  m a t e r i a l s  
w e r e  k e p t  w e t  f o r  t wo  d a y s  a f t e r  w h i c h  
t i m e  t h e y  w e r e  a l l o w e d  t o  d r y .  When 
d r y ,  an a t t e m p t  was  made t o  r e m o v e  t h e  
t h e  p a t c h e s  b y  w i p i n g  t h e m  w i t h  a d r y  
c l o t h  and  t h e n  w i t h  s o a p  a nd  w a t e r .  On 
e a c h  p i e c e  o f  wo o d  a l i g h t  p i n k  t i n t  
was  l e f t  b y  t h e  DDT d u s t  c o n t a i n i n g  0 . 2  
p e r c e n t  o f  t h e  r e d  d y e .  A d a r k  r e d  c o l o r  
was  l e f t  on b o t h  p i e c e s  o f  wood by t h e  
u n d i l u t e d  r e d  d y e .  The  r e d  dye  i s  s o m e ­
w h a t  s o l u b l e  i n  w a t e r  a nd  p r e s e n t s  a 
d e f i n i t e  s t a i n i n g  h a z a r d .
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CONCLUSIONS AND RECOMMENDATIONS. The  
s u b m i t t e d  r e d  d y e ,  when a d d e d  t o  a 10-  
p e r c e n t - D D T  d u s t ,  d o e s  n o t  r e p e l  r a t s  o r  
d e c r e a s e  t h e  t o x i c  q u a l i t i e s  o f  t h e  DITT. 
Ho we v e r ,  t h e  dye  i s  s o me wh a t  s o l u b l e  i n  
w a t e r  and  w i l l  s t a i n  wo o d wo r k .  B e c a u s e  
o f  t h i s ,  i t  c a n n o t  be  r e c o m m e n d e d  f o r  
w i d e s p r e a d  u s e  i n  1 0 - p e r c e n t - D D T  d u s t s ,  
s i n c e  i n  many e s t a b l i s h m e n t s  a nd  homes  
w a t e r  i s  a l l o w e d  t o  come i n  c o n t a c t  w i t h  
t h e  DDT d u s t s  a p p l i e d  f o r  r a t  f l e a  c o n ­
t r o l .  The e x t e n t  o f  s t a i n i n g  i s  s u c h  t h a t  
i t  mi gh t  be o b j e c t i o n a b l e  t o  t he  o c c u p a n t s  
o f  many homes  a n d  e s t a b l i s h m e n t s .
TOXICITY TESTS ON “ 1 0 8 0 ”

Work was c o n t i n u e d  on t h e  t e s t s  w i t h  
“ 1 0 8 0 ”  ( S o d i u m  f l u o r o a c e t a t e )  a t  r e ­
d u c e d  d o s a g e s .  A t  p r e s e n t  t h e  c o n c e n ­
t r a t i o n  b e i n g  t e s t e d  i s  4 grams o f  “ 1080” 
p e r  g a l l o n  o f  w a t e r .  T h i s  c o n c e n t r a t i o n  
h a s  k i l l e d  o v e r  h a l f  o f  t h e  t e s t ,  r a t s  i n  
t h e  f i r s t  2 4 - h o u r  p e r i o d  f o l l o w i n g  i t s  
p r e s e n  t a  t i o n .

Some s t u d y  was  d e v o t e d  t o w a r d  f i n d i n g  
a s a t i s f a c t o r y  c o l o r i n g  m a t e r i a l  f o r  u s e  
i n  “ 1080.  ” T h i s  was c o n s i d e r e d  n e c e s s a r y  
b e c a u s e  o f  t h e  d a n g e r  t h a t  c h i l d r e n  mi gh t  
d r i n k  t h e  s o l u t i o n .  C o l o r s  w e r e  t e s t e d  
w h i c h  w e r e  b e l i e v e d  t o  be r e p u l s i v e  t o  
c h i l d r e n  and n o t  r e p e l l e n t  t o  r a t s .  Va r -  
dyes  and c o l o r s  were t r i e d  i n c l u d i n g  v i t a l  
s t a i n s  and c e r t i f i e d  food c o l o r s .  Gr e e n s ,  
p u r p l e s ,  b r o w n s ,  b l u e s ,  a n d  a l l  t h e  
b r i g h t e r  c o l o r s  w e r e  t r i e d ,  b u t  m o s t  o f  
t hem a p p e a r e d  t o  be a t t r a c t i v e  t o  c h i l d ­
r e n  as  t h e y  r e s e m b l e d  t he  s o f t  d r i n k s  now 
o n  t h e  m a r k e t  o r  o t h e r  p o p u l a r  d r i n k  
s u c h  a s  i c e d  t e a ,  c o f f e e ,  e t c .  T h e s  
b r i g h t  c o l o r s  we r e  d i s c a r d e d  i n  f a v o r  o 
b l a c k  o r  d a r k  b l u e .  T e s t s  we r e  made u s i n  
I n d i a  i n k  and b l u e - b l a c k  w r i t i n g  i n k  t  
d e t e r m i n e  i f  w a t e r  c o l o r e d  w i t h  t h e s  
m a t e r i a l s  wou l d  be t a k e n  by r a t s  as  r e a d  
i l y  a s  p u r e  w a t e r .  T h e  I n d i a  i n k  wa 
u s e d  a t  a c o n c e n t r a t i o n  o f  3 . 5  ml .  p e  
g a l l o n  o f  w a t e r  and  t h e  w r i t i n g  i n k  a 
40 ml .  p e r  g a l l o n .  Te n  r a t s  w e r e  use< 
i n  t h e  t e s t s  o v e r  a p e r i o d  o f  t e n  d a y s  
I n  c a r r y i n g  o u t  t h e  t e s t s ,  two d r i n k i n  
t u b e s  w e r e  h u n g  i n  e a c h  o f  f i v e  c a g e s  
o n e  c o n t a i n i n g  t h e  I n d i a  i n k  m i x t u r e

t h e  o t h e r  c o n t a i n i n g  w a t e r .  F i v e  o t h e r  
c a g e s  we r e  s e t  up  i n  a s i m i l a r  way w i t h  
t h e  b l u e - b l a c k  w r i t i n g  i n k .  F i f t y  ml .  
o f  t h e  t e s t  m a t e r i a l s  we r e  p l a c e d  i n  t he  
d r i n k i n g  t u b e s  e a c h  m o r n i n g  and 2 4 - h o u r  
c h e c k s  we r e  made t o  d e t e r m i n e  t he  amount  
t a k e n .

D u r i n g  t h e  t e n - d a y  p e r i o d  o f  o b ­
s e r v a t i o n ,  t h e  f o l l o w i n g  r e s u l t s  w e r e  
r e c o r d e d :

T o t a l  a mou n t  o f  I n d i a  i n k
a n d  w a t e r  t a k e n .................  1094  cc

Amount  o f  p l a i n  w a t e r  t a k e n  
i n  c a g e s  w h e r e  I n d i a  i n k
was  u s e d ........................................... 1237 cc

T o t a l  a moun t  o f  b l u e - b l a c k
i n k  a n d  w a t e r  t a k e n ............... 1341 cc

Amount  o f  w a t e r  t a k e n  i n  
c a g e s  w h e r e  b l u e - b l a c k  
i n k  was o f f e r e d ......................  1382 cc

T h e s e  f i n d i n g s  i n d i c a t e  t h a t  t h e  
a v e r a g e  a m o u n t  o f  I n d i a  i n k  t a k e n  p e r  
r a t  p e r  d a y  was  2 0 . 9  c c ,  w h i l e  t h e  p l a i n  
w a t e r  i n  t h e  s a m e  c a g e  w a s  c o n s u m e d  
a t  t h e  r a t e  o f  2 4 . 7  c c  p e r  r a t .  T h e r e  
w a s  no o u t s t a n d i n g  d i f f e r e n c e  i n  t h e  
a v e r a g e  a m o u n t s  o f  b l u e - b l a c k  i n k  a nd  
w a t e r  t a k e n  m  t h e  o t h e r  c a g e s .

P r e l i m i n a r y  w o r k  was  u n d e r t a k e n  on 
t h e  d e v e l o p m e n t  o f  b a i t  m a t e r i a l s .  I n

Tes t s  wi t h  11 1080” poi soned wat e r  have r e ­s u l t e d  in k i l l s  of  more than 50 p e r c e n t  of the t e s t  r a t s  in the f i r s t  2 4 - hour  p e r i o d  f o l l owi ng  p r e s e n t a t i o n .



Samples o f  b u i l d i n g  m a t e r i a l s  which have been t e s t e d  to determine the degree  of  r e - s i s t e n c e  to r a t  gnawing.

s o me  o f  t h e s e ,  a g a r - a g a r  was  u s e d  a s  
a b a s e .  P e a n u t  b u t t e r  and o a t m e a l  w e r e  
a d d e d  t o  t h e  d i s s o l v e d  a g a r - a g a r ,  t o  
s e r v e  a s  an  a t . t r a c t a n t ,  a s  w e l l  a s  some 
c o l o r i n g  m a t e r i a l s  s u c h  a s  I n d i a  i n k  
o r  b l u e - b l a c k  i n k .  A f t e r  t h i s  m i x t u r e  
s o l i d i f i e d ,  t h e  c o n c e n s u s  o f  l a b o r a t o r y  
p e r s o n n e l  was  t h a t  t h e  c o l o r e d  c u b e s  
o f  a g a r - a g a r  m i g h t  be  mor e  a t t r a c t i v e  
t o  c h i l d r e n  t h a n  t h e  c o l o r l e s s  o n e s .  
B a i t s  p r e p a r e d  i n  t h i s  wa y  w e r e  p l a c e d  
i n  t e n  c a g e s ,  t wo  c u b e s  t o  a c a g e ,  t o  
t e s t  t h e i r  a c c e p t a b i l i t y  t o  r a t s .  A l l  
b a i t  was  e a t e n  d u r i n g  t h e  f i r s t  n i g h t  
e x c e p t  t h e  p l a i n  a g a r  c u b e  w h i c h  h a d  
n o  a t t r a c t a n t  a d d e d .  O t h e r  f o o d  wa s  
a v a i l a b l e  i n  t h e  c a g e  w h i l e  t h e s e  b a i t s  
we r e  t e s t e d .  T h e s e  s t u d i e s  w i l l  be  c o n ­
t i n u e d  w i t h  “ 1 0 8 0 ” a d d e d  t o  t h e  m i x t u r e .

RATPROOFING INVESTIGATIONS
T e s t s  t o  d e t e r m i n e  t h e  r e l a t i v e  r e ­

s i s t a n c e  o f  new b u i l d i n g  m a t e r i a l s  t o  
d a m a g e  b y  r a t s  w e r e  u n d e r t a k e n  e a r l y  
i n  1946.  The main pur pos e  o f  t h e s e  s t u d i e s  
was  t o  d e t e r m i n e  t h e  r e s i s t a n c e  t o  gnaw­
i n g  p r o v i d e d  by  f a b r i c a t e d  c o m p o s i t i o n  
m a t e r i a l s  u s e d  i n  s h i p  c o n s t r u c t i o n .  
H o w e v e r ,  ma ny  o f  t h e  m a t e r i a l s  t e s t e d  
may a l s o  be  u s e d  f o r  t h e  c o n s t r u c t i o n  
o r  r a t p r o o f i n g  o f  b u i l d i n g s  a n d  t h e

f i n d i n g s  w i l l  t h u s  h a v e  a p p l i c a t i o n  
i n  g e n e r a l  r a t  c o n t r o l  p r o g r a m s .  T h e  
s a m p l e s  w h i c h  ha v e  b e e n  t e s t e d ,  o r  a r e  
b e i n g  t e s t e d ,  h a v e  b e e n  f u r n i s h e d  b y  
f i r m s  e n g a g e d  i n  t h e  m a n u f a c t u r e  o l  
b u i l d i n g  m a t e r i a l s .

O f  t h e  m a t e r i a l s  t e s t e d  t o  d a t e ,  
f i v e  c a n  be  c o n s i d e r e d  r e a s o n a b l y  r a t -  
p r o o f ;  t h r e e  were  r e s i s t a n t  a nd  i f  c a r e ­
f u l l y  i n s t a l l e d  s h o u l d  be  r e s i s t a n t  t o  
r a t  a t t a c k  o v e r  c o n s i d e r a b l e  p e r i o d s  
o f  t i m e ;  f o u r  w e r e  o n l y  m o d e r a t e l y  r e ­
s i s t a n t  a nd  f o u r  we r e  e n t i r e l y  u n s a t i s ­
f a c t o r y .

A n o t h e r  f i v e  s a m p l e s  w e r e  o f  i n ­
s u l a t i n g  m a t e r i a l  s i x  i n c h e s  t h i c k  w i t h  
a h a r d  t w o - p l y  c o n p o s i t i o n  f a c i n g  o n e -  
h a l f  i n c h  t h i c k .  The f a c i n g  o f  a l l  t h e s e  
s a m p l e s  wa s  v e r y  r e s i s t a n t  t o  g n a w i n g  
and  was  n o t  damaged  i n  a n y  o f  t h e  t e s t s  
e v e n  t h o u g h  i n j u r e d  o r  d e n t e d  t o  p r o v i d e  
a g n a w i n g  e d g e .  On t h e  o t h e r  ha nd ,  r a t s  
r e a d i l y  g n a w e d  a n d  n e s t e d  i n  t h e  i n ­
s u l a t i n g  m a t e r i a l  o f  a l l  t h e s e  p a n e l s .  
T h e y  s u c c e s s f u l l y  p r o d u c e d  y o u n g  i n  
t w o  o f  t h e m  a n d  i t  i s  a p p a r e n t  t h a t  
t h e  i n s u l a t i o n  m u s t  b e  p r o t e c t e d .  I t  
i s  b e l i e v e d  t h a t  t h e  f a c i n g  i s  a d e q u a t e  
p r o t e c t i o n  f o r  t h a t  s i d e  a n d  t h a t  t h e  
m a t e r i a l  c o u l d  be  u s e d  w i t h  s a f e t y  i f  
a l l  o t h e r  s u r f a c e s  a r e  e q u a l l y  w e l l  
p r o t e c t e d .
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FIELD NOTES
CDC FAVORED IN KENTUCKY

“ P u b l i c  H e a l t h  P r o g r e s s  m  P a d u c a h -  
M c C r a c k e n  C o u n t y  ( K e n t u c k y )  f o r  1 9 4 6 , ’ ’ 
t h e . p r i n t e d  C i t y - C o u n t y  A n n u a l  r e p o r t ,  
d e v o t e s  a f u l l  c o l umn  t o  CDC a c t i v i t i e s .

T h e  a r t i c l e  f o l l o w s :
CDC ACTI VI TI ES  IN CITY AND COUNTY 

DURING YEAR 1946
D u r i n g  t h e  1946  s e a s o n  m a l a r i a  c o n ­

t r o l  w o r k  by t h e  C o m m u n i c a b l e  D i s e a s e  
C e n t e r  was  c a r r i e d  on m  t wo  p h a s e s  i n  
McCracken Co u n t y  and t he  c i t y  o f  P a d u c a h .  
F i r s t ,  a p r o g r a m  o f  r e s i d u a l  s p r a y i n g  
w i t h  DDT w a s  c a r r i e d  o n  i n  h o m e s  i n  
t h o s e  p a r t s  o f  t h e  c o u n t y  w h e r e  t h e  p o ­
t e n t i a l  m a l a r i a  Fi azard was  g r e a t e s t  and,  
s e c o n d ,  a l a r v i c i d m g  p r o g r a m  was  c a r ­
r i e d  on i n  and a r o u n d  t h e  c i t y  o f  Pa d u c a h  
t o  p r o t e c t  t h e  p e o p l e  o f  P a d u c a h  f r o m  
m a l a r i a .  An i n s p e c t i o n  p r o g r a m  was  c a r ­
r i e d  out .  i n  c o n j u n c t i o n  w i t h  e a c h  p h a s e  
t o  c h e c k  on t h e ■ e f f i c i e n c y  o f  t h e  wor k .  
T h e s e  p r o j e c t s  w e i e  c a r r i e d  o u t  u n d e r  
t h e  j o i n t  s u p e r v i s i o n  o f  t h e  M c C r a c k e n  
C o u n t y  H e a l t h  D e p a r t m e n t ,  t h e  S t a t e  
B o a r d  o f  H e a l t h  a n d  t h e  U. S.  P u b l i c  
H e a l t h S e r v i c e .

In the  DDT r e s i d u a l  s p r a y i n g  p rog ra m  
8 44 h o u s e s  w e r e  t r e a t e d  i n  t h e  f i r s t  
s p r a y i n g  between May 14 and J u n e  7,  and 
348 h o u s e s  we re  t r e a t e d  i n  t h e  s e c o n d  
s p r a y i n g  b e t w e e n  S e p t e m b e r  4 ,  and S e p ­
tember 13, making a t o t a l  o f  1,192 s p r a y ­
i n g s  m  t h e  c o u n t y  d u r i n g  1946.  S e v e n ­
t e e n  i n s p e c t i o n s  were made i n  t h e  a r e a s  
t r e a t e d  w i th  DDT, n i n e  i n  s p r a y e d  ho u se s  
and e i g h t  i n  u n s p r a y e d  h o u s e s .  In each  
o f  t h e s e  i n s p e c t i o n s  a t h o r o u g h  s e a r c h  
was made t h r o u g h o u t  t h e  hous e  to d e t e r ­
mine i f  any m a l a r i a  m o sq u i t o e s ,  Anophe les  
q u a d r i m a c u l a t u s , o r  “  q u a d s ” f o r  s h o r t ,  
w e re  p r e s e n t .  I n  t h e  n i n e  i n s p e c t i o n s  
o f  s p r a y e d  h o u s e s ,  n o t  o n e  h o u s e  was  
found to c o n t a i n  l i v e  m a l a r i a  mosqu i toes .
I n  t h e  e i g h t  i n s p e c t i o n s  o f  u n s p r a y e d  
h o u s e s ,  f i v e  were  f o un d  to  c o n t a i n  ma­

l a r i a  m o s q u i t o e s .  The  r e s u l t s  o f  t h e s e  
i n s p e c t i o n s  i n d i c a t e  t h a t  e f f e c t i v e  p r o ­
t e c t i o n  f r o m t h e  m a l a r i a  m o s q u i t o  c a n  
h e  h a d  by p r o p e r  s p r a y i n g  o f  a h o u s e  
w i t h  DDT.

The l a r v i c i d m g  p h a s e  o f  CDC A c t i v i t i e s  
c o n s i s t e d  o f  w e e k l y  s p r a y i n g  o f  m o s q u i t o  
b r e e d i n g  p l a c e s  i n  a n d  a b o u t  t h e  c i t y  
o f  P a d u c a h .  Trip r o v e d  m a t e r i a l s  and  t e c h ­
n i q u e s  w e r e  u s e d  m  t h i s  p r o g r a m .  Th e  
l a r v i c l d e  u s e d  c o n s i s t e d  o l  d i e s e l  o i l  
c o n t a i n i n g  a s m a l l  a m o u n t  o f  DDT p l u s  
a s p r e a d i n g  a g e n t ,  a n d  r e q u i r e d  a b o u t  
o n e  g a l l o n  p e r  a c r e  o f  b r e e d i n g  s u r f a c e  
t o  g i v e  an e f f e c t i v e  k i l l  o f  m o s q u i t o  
l a r v a e .  F o r m e r l y  s t r a i g h t  d i e s e l  o i l  
wa s  u s e d  and  r e q u i r e d  12 t o  30 g a l l o n s  
p e r  a c r e .  A t o t a l  o f  500.000 l i n e a r  f e e t

T r e a t i n g  i n s i d e  w a l l s  o f  house  wi t h  DDT 
s p r a y .

o f  d i t c h e s  l e s s  t h a n  10 f e e t  w id e  was 
s p r a y e d  u s i n g  19 g a l l o n s  o f  t h e  DDT o i l  
s o l u t i o n ,  and  a t o t a l  o f  20 a c r e s  o f  
po nd s  and d i t c h e s  o v e r  10 f e e t  wide was 
s p r a y e d  u s i n g  23 g a l l o n s  o f  t h e  l a r v i -  
c i d e .  T h i s  l a r v i c i d m g  and r e l a t e d  i n ­
s p e c t i o n s  w e re  c a r r i e d  o u t  by one  man. 
I n  o r d e r  to  che ck t h e  e f f e c t i v e n e s s  o f  
t h e  l a r v i c i d m g  p r o g r a m ,  r e g u l a r  weekly 
i n s p e c t i o n s  w e r e  made i n  24  n a t u r a l
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r e s t i n g  p l a c e s  f o r  m o s q u i t o e s ,  a n d  t h e  
n u m b e r  o f  q u a d s  f o u n d  i n  e a c h  s t a t i o n  
w a s  r e c o r d e d .  T h e  g r a p h  r e c o r d s  t h e  
w e e k l y  a v e r a g e  o f  q u a d s  i n  a ' l l  s t a t i o n s  
a n d  s hows  a p e a k  o f  q u a d  p o p u l a t i o n  t he  
l a s t  week  i n  J u n e ,  a n o t h e r  s m a l l e r  p e a k  
t h e  f i r s t  week i n  A u g u s t ,  a n d  t wo o t h e r  
p e a k s  l a t e r  i n  t h e  s e a s o n .

A h o u s e - t o - h o u s e  s u r v e y  o f  t h o s e  
h o u s e s  s p r a y e d  i n  t h e  DDT r e s i d u a l  s p r a y ­
i n g  o p e r a t i o n s  s h o w e d  t h e  f o l l o w i n g  
c a s e s  a n d  d e a t h s  f r o m  m a l a r i a  s i n c e
19 40 .

CASES DEATHS
19 40- 44 90 3 2
1945  182 0
1946 53 0

T h e  a b o v e  f i g u r e s  t e n d  t o  s h o w  a 
m a r k e d  d e c r e a s e  i n  c a s e s  o f  m a l a r i a  t h e  
p a s t  y e a r  due  t o  t h e  DDT r e s i d u a l  s p r a y ­
i n g  p r o g r a m .

FIELD ADMINISTRATIVE ASSISTANTS 
VI SI T HEADQUARTERS

D u r i n g  l a t e  J a n u a r y  and  e a r l y  F e b -  
u a r y ,  t h e  f o l l o w i n g  a d m i n i s t r a t i v e  a s ­
s i s t a n t s  f r o m  t h e  f i e l d  s p e n t  f r o m o n e  
t o  t h r e e  d a y s  i n  t h e  H e a d q u a r t e r s  O f ­
f i c e ,  t o  b e  b r o u g h t  up t o  d a t e  on c h a n g e s  
i n  l a w s ,  r u l e s ,  and r e g u l a t i o n s  i n v o l v ­
i n g  a d m i n i s t r a t i v e  p o l i c i e s :

A l e t h a  H. D e v i t t  - OklahomaE. J .  S i s s e l b e r g e r  - Sou t h  C a r o l i n aL. B. Cr osby - N o r t h  C a r o l i n aS i d n e y  E. Roman - F l o r i d aJ o h n  P.  Z u r l o  - T e n n e s s e eLeo Ar e l  - A r k a n s a sJ a c k  S mi t h  - M i s s i s s i p p iEdmund L. Dent  - TexasE. R. i l emeyer  - M i s s o u r iEdward F . G r i f f i n  - AlabamaJ ames  D. G i l l a r d  - G e o r g i a
C o n f e r e n c e s  w i t h  d i f f e r e n t  b r a n c h e s  

and s e c t i o n s  d u r i n g  t h e s e  v i s i t s  t o  c l e a r  
up  a d m i n i s t r a t i v e  m a t t e r s  a nd  t o  wo r k  
o u t  m u t u a l l y  b e n e f i c i a l  o p e r a t i o n a l  p r o ­
c e d u r e s .



FLEAS OF WESTERN NORTH AMERICA by C. 
A n d r e s e n  H u b b a r d .  C l o t h .  P r i c e  $ 6 . 0 0 ,  
pp .  54 0 ,  w i t h  103 i l l u s t r a t i o n s .  Iowa 
S t a t e  C o l l e g e  P r e s s  1947.

Dr. H u b b a r d ’ s t r e a t i s e  on “ F l e a s  o f  
W e s t e r n  N o r t h  A m e r i c a ” i s  i n t e n d e d  as 
a c o m p a n i o n  v o l u m e  t o  t h e  “ F l e a s  o f  
E a s t e r n  U n i t e d  S t a t e s ” by I r v i n g  Fox,  
p u b l i s h e d  i n  1940 b y  t h e  same P r e s s .  
I n c l u d e d  i n  t h e  two v o l u m e s  a r e  d e s ­
c r i p t i o n s  o f  some 261 s p e c i e s  and s u b ­
s p e c i e s  o f  f l e a s  i n  N o r t h  Am er ic a .

The book i s  d i v i d e d  i n t o  t h r e e  p a r t s .  
P a r t  I  c o n s i s t s  o f  f o u r  s h o r t  c h a p t e r s  
d e a l i n g  w i th  s t u d e n t s  o f  Western American 
f l e a s  and t h e i r  c o n t r i b u t i o n s ,  t h e  med­
i c a l  i m p o r t a n c e  o f  f l e a s ,  f i e l d  and 
l a b o r a t o r y  t e c h n i q u e s ,  and  f l e a  m o r ­
phology .  P a r t  I I  i s  a s y s t e m a t i c  acco unt  
o f  t h e  f l e a s  w i t h  k e y s ,  d e s c r i p t i o n s ,  
f i g u r e s ,  and  n o t e s  on  b i o l o g y  o f  236 
s p e c i e s  and  s u b s p e c i e s  o f  f l e a s .  P a r t  
I I I  c o n t a i n s  a h o s t  i n d e x ,  s e l e c t e d  
b i b l i o g r a p h y  f r o m  J u l y  1939 t h r o u g h  
1945,  and t h r e e  i n d i c e s .

T h i s  book c o n t a i n s  a number o f  f e a ­
t u r e s  n o t  o r d i n a r i l y  found i n  taxonomic  
t r e a t i s e s .  For  example,  th e  f i r s t  c h a p t e r  
d e a l s  w i t h  t h e  11 s t u d e n t s  o f  W e s t e r n  
Amer ican  f l e a s  and t h e i r  c o n t r i b u t i o n . ” 
I t  c o n t a i n s  s h o r t  b i o g r a p h i e s ,  go od  
p h o t o g r a p h s ,  and comments  on t h e  work 
o f  t h e  p i o n e e r  s i p h o n a p t e r i s t s , C a r l  
F. B a k e r ,  K a r l  J o r d a n ,  a nd  N a t h a n i e l  
C h a r l e s  R o t h s c h i l d ,  and  m ore  r e c e n t  
w o rk e r s ,  i n c l u d i n g  E. A. Chapin ,  I r v i n g  
F ox ,  G e o r g e  H o l l a n d ,  Gus A u g u s t s o n ,  
and Hubbard  h i m s e l f .  C o n s i d e r a b l e  sp a c e  
i s  de v o ted  t o  such P u b l i c  H e a l t h  S e r v i c e  
f l e a  s p e c i a l i s t s  as :  C a r r o l l  Fox,  W i l ­
l i a m  L.  J e l l i s o n ,  G l e n  M. K o h l s ,  F r a n k  
P r i n c e ,  and N e w e l l  Good.

C h a p t e r  Two on “ The M ed ic a l  I m p o r ­
t a n c e  o f  F l e a s ”  g i v e s  an a c c o u n t  o f  
bubonic p l a g u e  and i t s  spread  i n  America, 
and s h o r t e r  d i s c u s s i o n s  o f  m u r i n e  t y ­
phus ,  t u l a r e m i a ,  f l e a  a l l e r g y ,  and f l e a s  
a s  h o u s e h o l d  and f a rm  p e s t s .

C h a p t e r  T h r e e  d e a l s  w i t h  “ F i e l d  and 
L a b o r a t o r y  T e c h n i q u e ” and c o n t a i n s  a 
f i n e  d i s c u s s i o n  and good i l l u s t r a t i o n s  
o f  t h e  v a r i o u s  t y p e s  o f  t r a p s  u s e d  i n  
c o l l e c t i n g  many o f  t h e  w i l d  mammals 
which a c t  as  f l e a  h o s t s .  T h e r e  i s  a l s o  
a r a t h e r  d e t a i l e d  a c c o u n t  o f  t h e  a u ­
t h o r ' s  t e c h n i q u e s  i n  m o u n t i n g  f l e a s .

C h a p t e r  F ou r ,  d e a l s  w i th  “ The A n a t ­
omy o f  t h e  F l e a  i n  R e l a t i o n  t o  i t s  Tax ­
onomy,” and i s  t h e  s h o r t e s t  and w ea k es t  
c h a p t e r  i n  t h e  b o o k ,  b e i n g  o n l y  t h r e e  
p a g e s  l o n g .  I n  t h i s  and i n  o t h e r  p o r ­
t i o n s  o f  t h e  book  H u b b a r d ’ s t e r m i n o l ­
ogy does  n o t  always agree  wi th  th e  l a t e s t  
m o r p h o l o g i c a l  s t u d i e s  o f  S n o dg ra s s .  For  
i n s t a n c e ,  two o f  t h e  s t y l e t s  f o r m i n g  
p a r t  o f  t h e  food c a n a l  a re  termed “ man­
d i b l e s , ” w h e r e a s  S n o d g r a s s  h a s  shown 
t h e s e  t o  b e  l a c i n i a e  and t h e  l a t e r a l  
m e s o t h o r a c i c  r e g i o n  i s  c a l l e d  " mesos -  
t e r n i t e ”  r a t h e r  t h a n  m e s o p l e u r o n .

T h i s  c o n s t i t u t e s  t h e  major  p o r t i o n  o f  
t h e  book, from pa ge  43 t o  page 390, wi th  
some n i n e t y - f i v e  p l a t e s ,  most  o f  which  
c o v e r  a b o u t  a t h i r d  o f  a p a g e  e a c h .  
The  a u t h o r  s t a t e s  t h a t  h i s  book “ i s  
b u i l t  a r o u n d  t h e  l a r g e  p e r s o n a l l y  g a t h ­
er ed  c o l l e c t i o n  o f  f l e a s  o f  th e  w r i t e r . ” 
Anyone who h a s  a t t e m p t e d  s i m i l a r  t a x o ­
nomic work c a n n o t  b u t  adm ire  t h i s  s e c ­
t i o n  f o r  t h e  w e a l t h  o f  m a t e r i a l  on g e o ­
g r a p h i c a l  d i s t r i b u t i o n ,  h o s t  p r e f e r e n c e s ,  
s e a s o n a l  a b u n d a n c e ,  and c r i t i c a l  com­
ments.  P a r t  I I  i n c l u d e s  a s y s t e m a t i c  a c ­
count  o f  t h e  236 s p e c i e s  and subspec ie s  o f  
f l e a s  o c c u r r i n g  i n  Western Uni t ed  S t a t e s .
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The i n c l u s i o n  o f  t h e  p l a t e s  i n  t h e  

body o f  t h e  t e x t ,  r a t h e r  t h a n  as a s e c ­
t i o n  o f  p l a t e s ,  g r e a t l y  f a c i l i t a t e s  
i t s  u s e .  T h e  f i g u r e s  i l l u s t r a t e  t h e  
s t r u c t u r e s  o f  c h i e f  t a x o n o m i c  i m p o r ­
t a n c e ,  s u c h  a s  h e a d ,  m a le  t e r m i n a l i a ,  
f em al e  s p e r m a t h e c a  o r  s e v e n t h  s t e r n i t e .  
The d r a w i n g s  t h e m s e l v e s  a r e  we l l  done ,  
an d  t h e  i n c l u s i o n  o f  s e v e r a l  c l o s e l y  
r e l a t e d  s p e c i e s  on t h e  same p l a t e  makes 
i t  e a s y  t o  com p are  t h e  v a r i o u s  s t r u c ­
t u r e s  one by one .  The p l a t e s  would have  
b e e n  i m p r o v e d  i f  t h e  f i g u r e s  had  bee n  
s l i g h t l y  l a r g e r ,  w i t h  more w h i t e  s p a c e  
be t w e e n  them, and a more u n i f o r m  s t y l e  
o f  l e t t e r i n g  would have  been d e s i r a b l e .  
I n  a number  o f  c a s e s ,  t h e  d r a w i n g s  on 
t h e  r i g h t  h a l f  o f  t h e  p l a t e  a r e  n o t  
o r i e n t e d  i n  t h e  same d i r e c t i o n  as t h o s e  
on t h e  l e f t  h a l f  o f  t h e  p l a t e  wh ich  i s  
a s o u r c e  o f  a n n o y a n c e  i n  m a k i n g  com­
p a r i s o n s  o f  s p e c i e s .  The k e y s  i n  some 
i n s t a n c e s  a r e  d i f f i c u l t  t o  u s e  and a r e  
n o t  a lways  d i c h o to m o u s .  However,  a p e r ­
son  h a v i n g  m o d e r a t e  f a m i l i a r i t y  w i t h  
t h e  g r o u p  s h o u l d  be  a b l e  t o  f o l l o w  a 
g i v e n  s p e c i e s  t h r o u g h .

Hubb ar d  f o l l o w s  J o r d a n ,  Fox ( 1 9 4 0 ) ,  
J e l l i s o n  an d Good ( 1 9 4 2 )  t o  a g r e a t e r  
e x t e n t  t h a n  Ewing  and Fox (1 9 4 3 )  w i t h  
r e g a r d  t o  f l e a  n o m e n c l a t u r e .  Thu s ,  t h e  
c o t t o n  r a t  f l e a  i s  c a l l e d  p o l y g e n i s  
gwyni ,  w h e r e a s  Ewing and Fox c a l l  t h i s  
Rhop al op s y l  l i i s  ( P o l y g e n i s )  g wy n i .  The  
i m p o r t a n t  w e s t e r n  g r o u n d  s q u i r r e l  f l e a  
i s  c a l l e d  Diamanus mont anus  r a t h e r  t h a n  
O r o p s y l l c i  ( D i a m a n u s )  m o n t a n a .  O p i s o -  
c r o s t i s  and  O r o p s y l l a  a r e  g i v e n  f u l l  
g e n e r i c  r a n k ,  r a t h e r  t h a n  s u b - g e n e r a  
o f  Orop s y l l  a. M e g a b o t h r i s ,  M o n o p s y l l u s ,  
and Mal araeus  a r e  u sed  i n s t e a d  o f  I r i c h -  
o p s y l l a .  I n  t h e  ca se  o f  th e  common s q u i r ­
r e l  f l e a ,  Hubbard f o l l o w s  Ewing and Fox, 
c a l l i n g  i t  Orochopeas  howardi  r a t h e r  than 
0 .  w i c k h a m i  as  do  J e l l i s o n  and Good.

A “ G e o g r a p h i c a l  I n d e x  t o  W e s t e r n  
FI e a s ” i s  i n c l u d e d  w h ic h  g i v e s  i n  t a b ­
u l a r  form “ t h e  num be r  o f  s t a t e s  f l e a  
ha s  been r e c o r d e d  i n  by t h e  end o f  1 9 4 5 . ” 
F l e a s  f r o m  16 W e s t e r n  s t a t e s ,  t h r e e  
C a n a d i a n  p r o v i n c e s ,  A l a s k a  and M ex ic o  
a r e  l i s t e d .  T h i s  i s  a v a l u a b l e  q u i c k

r e f e r e n c e  l i s t  b u t  u n f o r t u n a t e l y  i t  i s  
n o t  c o m p l e t e  f o r  a l l  s p e c i e s  e v e n  f o r  
r e c o r d s  p u b l i s h e d  up t o  1945. The  v e r y  
i m p o r t a n t  O r i e n t a l  r a t  f l e a  ( X e n o p s y l l a  
c h e o p i s ) ,  f o r  i n s t a n c e ,  i s  r e c o r d e d  
from o n l y  t h r e e  Wes te rn  s t a t e s .  I n  1943, 
F. M. P r i n c e ,  o f  t h e  U. S. P u b l i c  H e a l t h  
S e r v i c e ,  p u b l i s h e d  r e c o r d s  o f  t h i s  s p e ­
c i e s  f rom s i x  W e s t e r n  s t a t e s  i n c l u d i n g  
A r i z o n a ,  C o l o r a d o ,  New Mexico ,  and Utah  
which  a r e  n o t  m e n t i o n e d .  T h e r e  i s  a l s o  
no ment ion o f  t h e  d i s c o v e r y  o f  the  ch ig oe  
f l e a  ( T u n g a  p e n e t r a n s )  w h ich  A u g u s t s o n  
r e p o r t e d  f ro m  San D i e g o  C o u n t y ,  C a l i ­
f o r n i a ,  i n  1942.

P a r t  I I I  c o n s i s t s  o f  a " H o s t  I n ­
d e x ” o f  f l e a s  f o u n d  on W e s t e rn  r o d e n t s  
and Lago morphs ,  C a r n i v o r a ,  I n s e c t i v o r a ,  
b a t s ,  man, and b i r d s ,  and c o n t a i n s  much 
d a t a  u s e f u l  t o  t a x o n o m i s t s ,  b i o l o g i s t s ,  
and p u b l i c  h e a l t h  w o r k e r s .

The “ Synonymic  I n d e x ” l i s t s  a num­
b e r  o f  s p e c i e s  f o rm i n g  “ an i n t e r e s t i n g  
f i e l d  o f  i n v e s t i g a t i o n  t o  t h o s e  s t u d e n t s  
i n t e r e s t e d  i n  synonomy in  wes t er n  f l e a s , ” 
w i t h  s u c h  c o m m en t s  as  "  Op i s o c r o  s t  i s 
t u b e r c u l a t u s  o r n a t u s  I .  Fox i s  s u g g e s t i v e  
o f  O p i s o c r o s t i s  t u b e r c u l a t u s  c y n o mu r i s  
J e l l i s o n , ”  a nd  " C a t a l l a g i a  m o n e r i s  
J o r d a n  1937  i s  p r o b a b l y  a d i m o r p h i c  
form of  Cat a l l  ag i a  d e c i p i e n s  R o t h s c h i l d . ”

T h r e e  i n d i c e s  a r e  i n c l u d e d  a t  t h e  
e nd  o f  t h e  b o o k :  a “  R a p i d  I n d e x  t o
Wes te rn  F l e a s , ” “ W e s t e r n  F l e a s  Indexed 
A c c o r d i n g  t o  A u t h o r s , ” and  f i n a l l y  a 
“ G e n e r a l  I n d e x ” .

The  b o o k  h a s  i n v o l v e d  a t r e m e n d o u s  
amount o f  h a r d  work  on t h e  p a r t  o f  t h e  
a u t h o r  i n  c o l l e c t i n g ,  m o u n t i n g ,  d e t e r ­
m i n i n g  h i s  s p e c i m e n s ,  and  r e c o r d i n g  
d a t a  f r o m  v a r i o u s  m useums ,  f l e a  s p e ­
c i a l i s t s ,  a nd  an e x t e n s i v e  l i t e r a t u r e .  
The  i l l u s t r a t i o n s  a r e  c l e a r  and show 
w e l l  t h e  d i a g n o s t i c  c h a r a c t e r s  u s e d  i n  
t h e  book.  W ork er s  i n  t h i s  f i e l d  a r e  i n ­
d e b t e d  t o  D r .  H u b b a r d  f o r  p r o v i d i n g  
t h i s  w e l l  o r g a n i z e d  r e f e r e n c e  work. Med­
i c a l  e n t o m o l o g y  would  be i n  a much b e t ­
t e r  s t a t e  t o d a y  i f  s i m i l a r  works d e a l ­
i n g  w i t h  m i t e s ,  l i c e ,  and f l i e s  w e r e  
a v a i l a b l e  t o  t h e  g e n e r a l  w o r k e r .

- -  H a r r y  D. P r a t t
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FEDERAL SECURITY AGENCY COMMUNICABLE DISEASE CENTER U. S. PUBLIC HEALTH SERVICE
FISCAL BRANCH

CUMULATIVE OBLIGATIONS INCURRED - BY OBJECT 
AS OF DECEMBER 31, 1946

04 09

Personal Travel & 
Per Diem

Trans, of 
Things

Commun i- 

Services

Rent & 
Utility 
Services

Other Contractual Services

Equipment TotalRepai ra
St or. & 
Care of 
Vehicles Misc.

Supplies & 
Material

7570343.00 1 - C.C.D.

2, 155,604.07 
230,088.38
53,566.00 
1 1,407.33

444.47 39,803.01

250.00

9, 162.33 

256.75

40,369.75

48.00

33, 419.61 

46. 30

2,229.80

3.325.03

28, 151. 24 6 47,0 0 0.94 

^2,327,97

69,541.54 

221.83

2,155,604.07 
230,088.38 
870,122.69 
53,566.00 
11, 407.33 
13.475.88

Control of Malaria
A - 10 13 - C. S. Sal.
A - 1014 - Rea. Off. Sal.
A - 1015 - Miac.
A - 1018 - C. S. Sal. (P.R.)
A - 1019 - Rea. Off. Sal. (P.R.)

Total " T O T T S O T 444, 47 40.055.01 9.4I97TSB 40.417.75 33,465.91 5,554.83 28. ]5l.24 656,320.91 69,763.37 3.334.264. 35
A. A. Control 
A - 1035 - C. S. Sal.
A - 1036 - Rea. Off. Sal.

52,892.87 
496. 40

5.57 20.00 482. 27 96. 36 1.473.87 2.590.45
52,892.87 

496.40 
4.668.52___

---Total' ---------------- 53.389.27 5. 57
Typhus Control 
A - 1024 - C. S. Sal.
A - 1025 - Rea. Off. Sal. •

373,997.98
26,536.67

7.279.48 141.21 301.52 7. 145.04 112.33 1.599.50 56. 198.54 2.872.99

373,997.98 
26,536.67 
75.650.61

Total -- 400.534.(55 T7T7TTW 141.21' 7, 145.04 112.33 2,872.99
Polio Invest.
A - 1073 - C. S. Sal.
A - 107 4 - Res. Off. Sal. 
A - 1075 - Miac.

36,508.99
1,629.80

237.48 263.47 81.97 1.001. 35 797.59 30.020.60 14. 175.90
36,508.99 
1,629.80 

46,578-36 .
------Total---------------------- 38. 138.79 237. 48 263. 47 84,7 17. 15
Diarrheal Dis. Invest.
A - 1030 - C. S. Sal.
A - 1031 - Rea. Off. Sal.

44, 47 2. 48 
6,200.34

366.23 882.53 ____ ?3-§4 2°-122- IT - 1-705,00 .
44,47 2. 48 
6,200.34 
23.149.4 1

Totel ----50.672.B2” ----J S tT T T So, I7S. ii 1.705.00 73,822. 23
2.993. 401. 31 444. 4? 47.569.97 10. 195.56 40.821.24 42.977.10 5.763.52 32.045.74 765.310.61 88.517.26 4,027.046,78 .

7570342.002 - A. to S. Gen.

12,953.08 
6,966. 19

64. 39 150.00 462.52 40.65 56.77 1,830.72 4, 188.51
12,953.08 
6,9'66. 19 
6,793.56

Training (InternJ  
A - 923 - C. S. Sal.
A - 924 - Res. Off. Sal. 
A - 925 - Miac.

Total Appro. 7570342.002 19,919.27 64.39 150.00 462.52 40.65 56.77 1.8 30.7 2 4. 188.51 26.7 12.83
7570110(03)- Travel Exp. FSA

5,499.83
87,123,57 
13,861.98 

591. 39

5,499.83
87,123.57 
13,861.98 

591.39

A - 193 - Training
A - 195 - Malaria, Etc. 
A - 196 - Typhus

Total Appro. 7570110(03) 107,076.77

Grand Total - All Appro. 3,013, 320.58 107,585.63 47,719.97 10,658.08 40,821.24 43,017.75 5,763.52 32,102.51 767,141.33 92,705.77 4, 160,836.38

FEDERAL SECURITY AGENCY U. S. PUBLIC HEALTH SERVICE
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FEDERAL SECURITY AGENCY COMMUNICABLE DISEASE CENTER U. S. PUBLIC HEALTH SERVICE
FISCAL BRANCH

CUMULATIVE OBLIGATIONS INCURRED - BY OBJECT 
AS OF FEBRUARY 28, 1947

01 02 03 04 05 07 08 09
Coimnun i - Rent & Stor. &

Personal Travel & Trana. of Utility
Services Per Diem Things Services Services Repai r a Vehicles Miac. Material Equipment Total

7570343.001 - C.C.D.
Control of Malaria
A - 10 13 - C. S. Sal. 2,353,445.09 2,353,445.09
A - 1014 - Res. Off. Sal. 283,495.65 283,495.65
A - 1015 - Misr. 80 1. 43 56,330. 11 11,645.74 54,297.62 31,686.8 2,760.6 1 51,512.62 975,748.98 118,853.68 1, 303,637.60
A - 1018 - C. S. Sal. (P.R. ) 75,382. 52 75,382.52
A - 1019 - Res. Off. Sal. (P.R.) 12.920.33 12,920.33
A - 1020 - Misc. (P.R.) 550.00 291.2? 48.00 62.8f 4.433.49 16.477.7j 221.83 22.085.05

Total 2,725,243.59 801.43 56,880.11 11,936.92 54,345.62 31,749.61 2,760.61 55,946. 1 992,226.69 1 19,075.51 4,050,966.24
A. A. C-°n .t-1.91
A - 1035 - C. S. Sal. 79,439.74 79,439.74
A - 1036 - Res. Off. Sal. 496.40 496.40

50.00 20.00 686.59
Total 79,936. 14 50. 00 5.02 20.00 666.59 140,96 l! 458.87 3, 119.79

Typhus Control
A - 1024 - C. S. Sal. 483,430.10 483,430. 10
A - 1025 - Res. Off. Sal. 31, .9 31. 52 31,931.52

9.823.5R 356.69 5, 338.77
Total 515.361.62 6.46 9.823.58 224.23 37 1.90 10,459.56 356.69 3. 481.9'! 86.964.97 5.338.77 632.389.72

Polio Invest.
A - 1073 - C. S. Sal. 49,874.59 49,874.59
A - 1074 - Res. Off. Sal. 2,475.90 2,475.90
A - 1075 - Misc. 283.68 229.37 349. 15 368.52 1,704. 18 33.043. 48 .25̂ 147. 12 61.125.50

Total 52, 350. 49 263.68 229': 37 349. 15 368.52 1,704. 18 33,043.48 25,147. 12 113,475.99
Diarrheal Dis. Invest.
A - 1030 - C. S. Sal. 55,530.40 55, 530.40
A - 1031 - Rea. Off. Sal. 8, 30 1. 84 8, 30 1.84
A - 1032 - Misc. 195.55 21.065- 19 1. 7 47.29

Total 63, 832. 24 189.50 668.22 460.04 1,044.00 195. 55 21,065. 19 1, 7 47. 29 89,202.03
Total Appro. 7570343.001 3,436,724.08 997.39 67,705.59 12,855.62 55,086.67 44,308-28 3,258. 26 62,786.65 1, 136,420. 12 151,308.69 4,97 1,451.35
7570342.002 - A. to S. Gen.
Training (Intern.)
A - 923 - C. S. Sal. 18,874.74 18,874.74

8,860.26 8,860.26
A - 925 - Miac. 242.83 1, 148.86 551.57 48.20 507.8 3 2,517.62 5,407.07 10,423.98

Total Appro. 7570342.002 27,735.00 242.83 1,148.86 551. 57 48.20 507.83 ____ 2, S J.7̂ 62 5.407.07 38. 158.98

7570 110(03) - Travel Exp. FSA
6,098.45 6,098.45

A - 195 - Malaria, Etc. 78,633.98 78,633.98
18,838.96 18,838.96

857.44
Total Appro. 7570110(03) 104,428.83 104, 428.83

Grand Total - All Appro. 3, 464,459.08 105,669.05 68,854.45 13, 407. 19 55,086.67 44, 356. 48 3, 258.26 63,294. 48 1, 138,937.74 156,715.76 5, 114,039. 16

FEDERAL SECURITY AGENCY COMMUNICABLE DISEASE CENTER U. S. PUBLIC HEALTH SERVICE
FISCAL BRANCH

CUMULATIVE OBLIGATIONS INCURRED - BY OBJECT
_______________________________________________________________________ AS OF MARCH 31, 1947___________________________________________

_____ OJ 02 03 04 05 07

Personal
Services

Travel & 
Per Diem

Trana. of 
Things

Communi­
cation
Services

Rent &
Utility
Service

Other Contractual Services

Equipment TotalRepairs

Stor. & 
Care of 
Vehicle* Miac.

Supplies & 
Materi al

7570343.001 - C. C. D.

2,56 4, 437.31 
312,454.93
84,626. 19 
14,443.98

1, 227.86 103,365 . 29 

550.00

13, 340. 13 

345.04

63, 168.50 

48.00

49,739.27

68.80

3,401.61 45 , 30 4.87 

5,160.96

996,329.52

17,937.28

133,859.70

221.83
38.000.00

2,564,437. 31 
312,454.93 

1,409,736.75 
84,626. 19 
14,443.98 
24, 331.91 
38,000.00

Control of Malaria 
A - 1013 - C. S. Sal.
A - 1014 - Rea. Off. Sal.
A - 1015 - Miac.
A - 1018 - C. S. Sal. (P.R.)
A - 1019 - Rea. Off. Sal. (P. R. 
A - 10 20 - Miac. (P.R.)
A - 1022(002)-Pur. of Automobile

lotal 2,975,962. 41 1,227.86 13, 685. 17 63,216.50 49,808.07 3.401.61 50,465.83 T, 0 14, 266.80 17 2,081. 53 4, 448,031.07
A. A. Control

81,077.54 
496.40

100.00 5.02 20.00 813.40 189.06 1.458.87 2.871. 34
81,077.54
5,457'.

A - 10 35 - C. S. Sal.
A - 1036 - Res. Off. Sal.

Total 81. 573.9* 100.00" 5.02 20.01) B 13.40 189.06 1,458.87 2) 87 1. 34 87,03l.6 3
Typhus Control 
A - 1024 - C. S. Sal.
A - 1025 - Res. Off. Sal. 
A - 1026 - Miac.

548,319.91 
36, 146.87

263.00 11.107,33 273.48 40 5 . 52 12.218.99 380.29 3.870.36 89.060.53
548,319.91 
36.146.87 
122.070.04

Total 584,466.78 263.00 11, 107.33 2?3. 48 405.52 12, 518.99 380.29 3,870.36 89,060.5; 4, 4^.64 706,536.82
Polio Investigations
A - 1073 - C. S. Sal.
A - 107 4 - Rea. Off. Sal. 
A - 1075 - Miac.

55,078.24 
2,858.10

343.68 244. 49 481.93 408.44 £20.00 1.907.95 34. 392.63 25.521.64
55,078.24 
2,858. 10 
63,420.76

Total 57,9 36. 34' 343. 68 1,907.95 34,392.63 25, 521.64 ----121'!'357710----
Diarrheal Disease Invest. 
A - 1030 - C. S. Sal.
A - 1031 - Rea. Off. Sal.

60,817.76
9,382.84

143.91 718.22 52?-?5 24.00 1.196.56 i?e.§§ 32-922.01 1.747.31
60,817.76
9,382.84
36.579.97

Total 70,200.60 143.91 718.22 529: 55 24.00 1,196.56 198.55 32.022.0 1 1,747.37 106,750.57
Total Appro. 7570343.001 3.770, 140.07 1,634.77 116,184.52 14,737.51 64, 147.95 64, 445. 46 4.090.96 57,901.56 1. 172.613,31 203.851.08 5, 469,7 37. 19
7570342.002 - A. to S. Gen.

23,057.26 
10,080.83 

898.86 237.01 250.00 496.34 48. 20 507.83 2.497.66 5,416.59
23,057.26 
10,080.8 3 
10.352.49

Training (Interq.)
A - 923 - C. S. Sal.
A - 924 - Rea. Off. Sal.

Total Appro. 7570342.002 34,036.95 237.01 250.00 496.34 48.20 507.83 2,497.66 5,416.59 43,490.58
7570340 - Cont. of T.B.

50.00 184. 25 234.25A - 656 - Miac. Exp.
Total Appropriation 7570340 So.oo 184. 25 234.25
7570110(03) - Travel Exp. FSA

6,572.04 
85,657. 17 
20, 138.08

6,572.04 
85,657. 17 
20,138.08 
1. 116. 54

A - 193 - Training 
A - 195 - Malaria, etc. 
A - 196 - Typhus

Total Appro. 7570110(03) 13, 483.83 IT3T I83.83

Grand Total - All Appro. ,804, 177.02 IS, 355.61 116 , 484.52 15. 233.85 64,147.95 64,493.66 4,090.96 58,409.39 1, 175,295.22 209,257.67 5,626,945.85
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RSONAL SERVICE EXPENDITURES FOR CDC A C T IV IT IE S  
JANUARY, 1947

ALLOCATION UNIT 
AND SYMBOL

COMMISSIONEDPERSONNEL PROF. & SCIENTIFIC SUB­PROFESSIONAL C. A. F. CUSTODIAL TEMPORARY TOTAL
Alabama 01 $ 1 .0 7 8 .2 0 $ 551.56 $ 2 .9 0 2 .6 9 $ 513.41 $ 432.12 $ 1 .6 33 .7 3 $ 7 .1 1 1 .7 1A rkansas 03 616.80 2 ,8 8 6 .8 0 5 ,9 8 2 .5 3 8 ,0 3 1 .6 5 2 ,0 8 6 .6 2 — 19,604.40
C a l i f o r n i a  04 217.90 217.90 385.64 — 1 .078 .32 1 .8 99 .76693.30 2 ,0 1 6 .4 4 .... 5 .9 8 1 .6 2 2 .0 2 8 .7 4 1 .296 .40 3 .7 7 3 .7 8 15 .790.28G eo rg ia  10 1 ,5 0 6 .3 5 3 ,2 5 6 .3 8 4 ,8 4 0 .1 6 1 ,4 5 1 .9 3 1 ,0 9 0 .7 4 3 ,9 9 1 .7 5 16. 137.31374.90 609.46 408.80 345.32 — 498.96 2 .2 3 7 .4 4L o u is ia n a  17 1 .3 9 1 .3 5 1 .538 .08 4 .3 6 2 .8 5 1 ,681 .50 1 .970 .21 2 .3 5 3 .1 4 13 .29 7.13
M is s i s s ip p i  23 1 .0 7 8 .20 328.84 2 ,2 7 7 .4 6 873.56 213.08 2 .7 8 7 .3 0 7 ,5 5 8 .4 4
M isso u ri 24 374.90 270.96 1 ,062 .80 798.32 523.50 1 .3 4 0 .4 5 4 ,3 7 0 .9 3N o rth  C a ro l in a  32 693.30 1 .5 1 4 .5 6 1 .173 .34 792.52 251.66 189.23 4 .6 1 4 .6 1Oklahoma 35 458.85 841.82 677.82 877.42 - - 1 .374 .66 4 .230 .5 7
South  C a ro l in a  39 328.40 2 ,1 1 8 .5 8 7 ,6 6 5 .8 8 1 ,5 1 0 .0 0 1 ,021 .30 1 .616 .40 14 .260.56
T en n essee  41 738.30 i : 305.70 1 '764 .37 836.90 725.16 1 .5 9 0 .4 3 6 .9 6 0 .8 6
T ex as 42 2 .3 5 5 .9 7 4 .1 9 3 .8 0 10 .0 8 5 .6 4 2 .2 6 8 .6 4 536.66  ' 4 .5 2 1 .2 1 2 3 .96 1 .92

— 415.66 464.74 203.44 854.25 155.98 2 ,094 .0 7
O th e r S t a t e s  & D iv. 76 2 .7 8 2 .9 0 1 ,228 .10 - -- 433.88 ... 305.16 4 ,7 5 0 .0 4
P u e r to  R ico 50 1 ,5 0 8 .3 5 — 312.72 ;---- — 2 ,7 7 5 .6 1  c r 954.54 cr
L a b o r a to r i e s ,  T ra in in g  and O th e r D i r e c t  A c t iv i­
t i e s  Conducted  by CDC H e a d q u a rte rs  ( in c lu d in g  
A d m in is t r a t iv e  and Execu­t i v e  C o s ts )

1 9 ,8 8 8 .1 9 8 ,3 6 5 .7 1 1 0 ,48 1 .7 2 4 5 ,4 0 7 .2 4 5 ,5 8 4 .8 9 4 3 ,8 0 6 .0 4 133,533.79

T o ta l S 3 5 ,8 6 8 .2 6 $ 3 1 ,6 6 0 .3 5 $6 0 ,6 63 .0 4 $6 8 ,4 40 .1 1 $ 16 ,586 .5 9 $ 6 8 ,2 40 .93 $281 ,459 .28
No te:  I n c l u d e *  r a g u l a r  p a y r o l l *  f o r  p e r i o d *  ended i n  J a n u a r y  and a n p p l e a a n t a l  or  f i n a l  p a y r o l l *  p r o c a a a e d  u n d er1947 F i a c a l  Year A p p r o p r i a t i o n *  d u r i ng  J a n u a r y ,  1947.

PERSONAL SERV ICES EXPENDITURES FOR CDC A C T IV IT IE S
FEBRUARY, 1947

ALLOCATION UNIT AND SYMBOL
COMMISSIONEDPERSONNEL PROF. & SCIENTIFIC

SUB­PROFESSIONAL C. A. F. CUSTODIAL TEMPORARY TOTAL
$ 1.065.60 $ 561.22 $ 2.765.27 $ 810.89 $ 205.59 $ 1.519.49 $ 6.928.06

2,623.20 3.859.82 6.419.87 6,901.65 2.108.29 ...
___ 217.90 1 9 0 3 449.86 860.58
684.90 2.021.26 6,455.47 2,031.28 1,198.54 3,443.44

1,502.55 3.261.20 4,010.61 i. 4 5 0 : 3 3 1771904 5,085.85 16,401.28
370.70 609.46 408.80 ims — 498.96 - 2,105.05

1.542.90 4.773.29 1.793.06 2.429.45 3.110.73 14.515.28
328.84 2.282.28 873.56 213.08 3.245.68 8.391.57

56.20 270.96 1.502.91 798.32 523.50 1.342.98 4,494.87
694.90 1.102.28 1,169.56 798.30 251.66 1,335.76 5,352.46
452.55 841.82 ---------W “48 877.42 ... 1.374.66

2.142.70 7.999.05 1.510.00 976.70 1.744.09 14.696.74
370.70 1.305.70 2.064.44 842.70 975.53 302.65 5.861.72

4.245.55 11,627.96 2.271.54 536.66 4.714.38 25,667.64
415.66 464.74 203.44 779.10 ‘ 219.39 2,082.33

2.747.20 667.32 --- 433.88 -- 203.44 4,051.84
P u e r to  Rico 50 1,867.15 338.70 877.32 1,032.98 244.66 6,608.33 10,969.14
L a b o ra to r ie s , Training 
and O ther Direct A ctiv i­t i e s  Conducted by CDC H ead q u a rte rs  (including A d m in is tra tiv e  and Execu­
t i v e  Costs)

19,779.25 8,181.46 9,762.20 43,852.84 6,330.40 35,663.39 123,569.54

Total $37,124.63 $31,696.85 $63,489.15 $66,892.14 $17,863.90 $70,863.08 $287,929.75

PERSONAL SERV ICES E X F E m n  i u n t s  r u n  c u t .  A C .1IV 1TIES
MARCH, 19 47

ALLOCATION UNIT 
AND SYMBOL

COMMISSIONEDPERSONNEL
PROF. & SCIENTIFIC

SUB­
PROFESSIONAL C. A. F. CUSTODIAL TEMPORARY TOTAL

01 $ 1,078.20 $ 841.83 $ 5,675.48 $ 1,249.11 $ 1,802.76 $ 13,518.72 $ 24,166.10
--------- 1.124.70 2.523.74 6,829.42 6,539.66 5.12 cr

04 __ — 217.90 192.82 —
09 693.30 2.485.15 9.486.95 3.428.64 1.564.37 5.265.07 22.923.48

Geo rgja 10 1.578.55 4.373.56 7.135.09 2.934.08 1,636.11 12.684.16 30.341.55
16 374.90 914.19 618.02 284.91 --- 1,046.93 3,238.95
17 1.564.85 2.321.58 6,580.79 2,796.04 5,602.96 3,146.67
23 1,464.60 328.84 2,636.27 928.81 213.08... 295.08 1,177.55 801.21 861.93 2.686.89 5,822.66
32 707.59 1,708.68 1 ! 7 7 1 . 7 7 1,217.57 377.49 2.880.07 8,663.17
35 458785 8 4 0 5 687.48 877.42 1,436.86
39 328.40 2,147.52 7,822.16 1,510.00 976.70 1,554.45 14,339.23
41 . 17955755 . 3 .0 0 3 . 9 3 1,180.66 781.48

2,366.33 3.946.08 10.215.43 2.357.83 536.66 4,665.47
45 415.66 348.56 162.75 549.94 1,195.36 cr 281.55
76 2.782.90 667.32 ... 433.88 648.54 4.532.64

Puerto Rico 50 2,062.85 - — — — ... 26,034.90 28,097.75
Laboratories, Training and Other Direct A ctivi­
t i e s  Conducted by CDC Headquarters (including Administrative and Execu-

20,315.64 9,557.30 10,946.95 42,568.22 6,460.43 30,513.96 120.362.50

Total $36,901.66 $35,326.90 $75,153.75_______________ $ 69,463.61 $23,475.09 $129,132.16 $369,453.17
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U. S. PUBLIC HEALTH SERVICE, COMMUNICABLE DISEASE CENTER 
SUMMARY OF TYPHUS CONTROL OPERATIONS
Decem ber 28 , 1946 - J a n u a r y  24 , 1947

STATES
RESIDUAL DUSTING RAT POISONING RATPROOFING MAN HOUR SUMMARY

CountiesReport­ing
PremiseDust­ings

Pounds 10% DOT Dustper Prem.
Man Hrs. L & LF* per Prem

POOD BAITS 1080 WATER P rojects
ing

Eatab-lishmentsTreated
Man Hrs. L & LF* per Estab.

USPHS Man Hrs. Worked
Other Man Hrs. Worked

Total Man Hrs. WorkedReport­ing
PremisePoison­ings

PoundsperPremise
Man Hrs. L & LF* per Prem.

Estab.Poison­ings
P in tsperEstab.

Man Hra.L & LF* per Estab6 215 2. 44 1. 17 6 222 0.95 0.68 6 0.67 14.67 1 6 . . . 700 1,084 1,784
. . . . . . . . . . . . 1 75 0.27 4.88 90 2.75 5. 33 1 41 27.22 480 1,792

F lo rid a 5 2,029 2. 41 0.66 1 80 1. 86 2.00 176 0. 45 3. 42 4 38 27. 42 1. 164 3. 196 4, 360
24 8,268 2.23 0.28 19 8,529 0. 51 0.41 29 3.28 2.72 3 46 59.43 3, 129 7,694

Louisiana 6 1,973 1. 38 0.27 3 1,757 0.10 0.19 194 2.85 2.19 5 21 154.42 2. 532 3, 5652 3,48 5 0.99 0.32 1 28 2.29 0.68 79 0.82 0.99
N. C aro lina 3 2,389 1.06 0.27 3 662 0.83 0.40 57 1. 40 5. 54 4 244 10.88 980 3,623
S. C aro lina 6 729 2. 57 1. 44 1 4 25.00 79.00 8 1.00 36. 50 2 16 57.63 3,124 1,756
Tennessee 2 978 2.08 0.40 . . . . . . . . . — 1 . . . . . . 1 17 33.88 67 4 1, 476
Texas 22 2,944 3.08 1.81 3 449 0. 12 0.57 1,618 0.70 2.08 15 130 59.46 7, 469 14,434

. . . . . . . . . . . . — — - . . . — . . . . . . . . . . . . . . . . . . 456
TOTAL 76 23,010 1.98 0.56 38 11,806 0. 48 0 .45 2,258 1.00 2.54 37 581 35.18 22,0 44 38,801 60,845

• Labor and Labor Foremen

U. S.. PUBLIC HEALTH SERVICE. COMMUNICABLE DISEASE CENTER 
SUMMARY OF TYPHUS CONTROL OPERATIONS 

J a n u a ry  25 - F e b ru a ry  2 1 , 1947

STATE

RAT POISONING aATPROOFING MAN HOUR SUMrfARY

CountiesReport­ing
PremiseDust­ings

Pounds 10% HIT Dust perPrem
Man Hrs. L & LF* perPrem.

CountiesReport­ing

rs 1080 WA[F.R ProjectsReport­ing
Estab­lishmentsTreated

Man Hrs.L & LF* per Estab.
USPHS Man Hrs Worked

Other Man Hrs. Worked
Total Man Hrs. WorkedPremisePoison­ings

PoundsperPremise
Man Hrs. L & LF*per Prem.

Estab-Poison­ings
P in tsperEstab.

Man Hrs. L & LF* per Prem.

786 2.02 0.42 5 784 ■ 1.09 0.40 . . - 1 5 - 1,237 2,016 3,253
1 27 19.74 6. 14 52 3.21 10.92 2 52 30.80 480

4,083 2. 12 0.75 . . . 29 1.10 1.10 3 17 86.47 2,200 3,746
30 18,085 2.23 0. 24 25 16,304 0.45 0.23 72 3.90 3.00 4 47 47.46 4,097 8,6067 5,011 2.31 0.28 4 4,441 0.16 0.19 455 1.28 1.48 4 49 90.79 8, 663

28 3.53 1.64 35 0.94 1.74 1 27 19.30 1,684 472
5,121 1.03 0.17 2 507 0.74 0.67 55 1.02 6.98 3 143 19.87 996 3, 640 4,636

5 760 2.67 2.07 . . - - 53 1.88 7.15 2 17 «• 80.24 2,292 4,376
15 2.33 1.33 . . . - - - - 3 21 76.00

Texas 20 2,647 3.80 1.73 6 942 0.35 0.43 1,914 0.70 1.94 14 112 76.17 6,346
320 564 884V irg in ia

TOTAL 80 40.590 2.05 0.44 44 23,033 0.45 0.28 2,665 0.97 2.27 37 490 50.18 24,295 42,569 66,864
**No. eatabliahsenta Ratproofed not reported fro* Cbarleaton, S. C. 
* Labor and Labor Foreaen

U. S. PUBLIC HEALTH SERVICE, COMMUNICABLE DISEASE CENTER 
SUMMARY OF TYPHUS CONTROL OPERATIONS

F e b ru a ry  21 -  M arch 21 , 1947**

STATE
RESIDUAL DUSTING RAT POISONING ' RA1[PROOFING MAN HOUR SI MMARY

CountiReporting
saPremiseDust­ings

Pounds 10% DDT Dust per Prem
Msn Hrs. L & LF* perPrem.

CountiesReport­ing

FOOD BAITS .1080 WATER P rojectsReport­ing
Estab­lishmentsTreated

Man Hrs. L & LP >er Estab
USPHS Man Hrs Workei

Other Man Hrs Worked
Total Man Hrs. WorkedPremisePoison­ings

PoundsperPremise
Man Hrs L & LF* per prem

Estab.Poison­ings
P in tsperEstab.

Man Hrs. L & LF* per Estab.
Alabama 6 3,641 2.63 0.20 6 3,484 1.22 0.35 6 0.67 14.66 1 7 24.00 2,856 5,882 8,738
Arkansas 1 41 31.65 81 3.01 9.20 2 50 38.76 480 1,947 2,427
Florida 6 5,600 2.75 1.09 - 47 0.77 13.98 3 34 64.61 3, 120 5,820 8,940
Georgia 36 34,534 2.67 0.30 28 20,658 0.47 0.20 115 2.77 4.70 5 101 48.78 7, 144 14,626 21,770
Louisiana 7 2,094 3.30 0.54 5 6,403 0.44 0.23 407 1.82 1.37 4 56 57.73 2, 178 5,261 7,439
M ississippi 2 684 1.24 0.45 . . 35 0.94 1.88 1 18 23. 17 708 392 1,100
N. Carolina 5 7,523 1. 15 0.28 4 721 1. 11 0.39 132 0.63 4.22 3 177 24.53 1,744 6, 145 7,889
S. Carolina 7 617 2.83 2.25 - . 87 2.21 6.64 2 14 9.07 2, 148 1.9Z7 4.075

. . 23 1.00 4.78 1 16 8.63 1,200 1. 342 2,542
16 1,575 3.39 2.73 5 486 0.23 0.54 1,428 0.96 2.26 14 221 50. 15 6,275 14.754 21.029

V irg in ia - - - - - - - - - 112 212 324
TOTAL 85 56,268 2.50 0.46 49 31,793 0.60 0.23 2,361 1.29 3.02 36 682 44.71 27,965 58.308 86,273
*• Includes work thru March 31, 19 47 in States reporting on tbat basis. 
* Labor and Labor Foraaen.
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